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(57)Abstract: 

PROBLEM TO BE SOLVED: To solve a problem in 
which a Pt-Mn alloy of bulk type is most apt to get 
antiferromagnetic when a mixing ratio of Pt to Mn is set 
at 50:50 in at.%, but it is found that an exchange 
coupling film does not generate a large exchange 
coupling magnetic field in a case of forming it by the use 
of an Pt-Mn alloy of the above composition. 
SOLUTION: In this exchange coupling film, an 
antiferromagnetic layer 4 is formed of ferromagnetic 
material containing an element X (X denotes one or 
more elements out of Pt, Pd, Ir, Rh, Ru, and Os) and Mn, 
a region, in which a ratio X: Mn shown in at.% increases 
gradually toward a stationary magnetic layer 3, resides 
in the antiferromagnetic layer 4, at least the crystal 
structure of a part of the antiferromagnetic layer 4 is a 
face-centered cubic lattice of CuAu-I type, and it is 
preferable that a part of an interface is in a mismatched 
state. By this setup, a large exchange coupling magnetic 
field can be obtained. 
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0 : 5 0 i: LfcH-g-lc, *tRai«tti:«9 J W-v^. 
£JMS£«E±e»j*© P t M n Lfci§£ 
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Ru, Os©5*>l«£/cl4 2«£U;<D7ci£-C£>3) t 
Mn£fc£^S£S*«^*h?»j*3ii, i!fJfB£5Sffi£ 

ftu twasM»eJi4©iWc< tt— »©iB*«3i 

C u A u - I S©BD jE#&IlJ1fc^ 1 o T*5 9 , 




^3 



-l- 



[#fFM#©g5ffl] 

[ft#* 1 1 KttttttJB t BHttttJl t LTJgj** 

ft. tmsstomM t mm&m t ©jrancsaus^** 
#*£u awa»s«tJi©«fldEriRiip— s*i*ai!i**b4 

«HBS3iHKttSi4, ytmx (fcfc'LXii, Pt, Pd, 

I r, Rh, Ru, O s©5*>l8*fc(3:28R-h©7G 

ft, 

ot, Mnl-*|-r?.7C*XCDJl- : f-%(DJt^/!)5lfJp-t-5^ 

«nEsa»»ttJi©^* < t h -uotssmmifi, c u a 
u - 1 soffi&i^&BM&^-ejfcs r t ^mkt-tm 

L. X li. Pt, Pd, Ir, Rh, Ru, Osfflpt, 
l«£fc«2«£JUi©5G^i. ytmx' f4. Ne, Ar, 
Kr, Xe, Be, B, C, N, Mg, Al, Si, 
P, Ti, V, Cr, Fe, Co, Ni, Cu, Zn, 
Ga, Ge, Zr, Nb, Mo, Ag, Cd, Sn, H 
f, Ta, W, Re, Au, Pb. S.O t #±«7C*© 5 
■t>l«Sfcf4 2S^±©7ciif-e&5) tMnt^tt 

[ft** 3 ] flfnBK3Utt&tmt£« jc^XtMn it* 
•jaStiSSIRMfrfoBtlHIiijBliX' d 5 ftA LfcftAM 

tel**-©*^©-*^, tc^X' Kg&£ftfcBft 

mmmw-eh zmim 2 £«©&&*$£!£. 

&ji ©ts^s* t ttamje ©**j£*#»fc o t v ^ 3 n 

*J® 1 fcv* b 3 ©v^-f*wa»tB«©saftB^Bt 

5 ] »e#flB©4>fc < t t>-a-c«Essii« 
ttJB©iBftBiRii:»aa«yi©is*EiRi#»*orv^5iii 

#S 1 U 4 ©V vf tL3B>l^ett©$jft^R. 

6 ] fffE#ffi©'>ft < t t>-»tt» 
«T*>5Bi**i ftv»b5©v^-fn*»K:E«©SEifelS-e- 

Bio 

IHB*B5*T?*JBl©fll«i:U WBfl^8S»*»biWE 
#ffi £ E*NHI©fl6* -C*©^«SrB 2 ©fitt tLfcfrt 
fc, «TB(EB«»Sr«tf«*-e, KlB»2©fH*!i»6» 
l©«*fclft»fc, ll&EJt*#^ftfcfc5^tt*»R 
«Hc*i*i-5»** 14^16 ©i vf fta>(clE«©£& 



© v vfix:&»fcffi«©£»»£-Bt. 
[ft*«9] lll^SiWMfcfcttaiMKttJIJ:©* 

*>SVM45E*X + X' ©feftlt (£?%) 
«a&S3Ei-<5»#S lft^L8 ©v>T ft;W;:fE«©£& 

[m*$ 1 0 j Hffiss^flStts k*s it s mmtttts 

(c[pj^5i-L-fc^oT % 5cl^Xfo5i/M±7c^X + X' © 
^ U 9 ©v^-ftb*»fcB«©SE*II^Bt. 

[mt*£ 1 1 ] tmemm&M t ©*iSiE» t*sw 

fSS^ttS©^»^7C^©m^lt§r 1 0 0 a t%£ L 
fettle. 5c^Xfe5^tt7C*X + X' ©JflfigitiJK 5 
0 (at%)Hl6 5 (a t %) T & 3fg#S l ft 
v L 1 0 ©v-f ft*»K:fBa©SSIig^lS, 

[ft*«12] BSIBTC^XfeSVttTn^X + X' ©ffl 
J&itas. 5 0 (a t%) gJUL6 0 (a t%) £rTCifc5 
»*fi 1 1 iB« ©£**§£■£. 

[»*S 1 3 ] MIB^ttS t ©#S t R*«©HiE 
«K:J8tt5SWBS3»«ffii©^lJ*3c*©tt*Jtt 1 0 
Oa t%£ Lfci^lc. 7C^Xfo5V^(45c^X + X' © 
BrfLlttih 4 4 ( a t %) £JL_h 5 7 (at %) gilTT'fo 
•5»*« 1 LI 2 ©Vvrfta»fcB*©XiftB£R. 

[i*fll4] BtHS7C^Xfo5VMi7C^X + X' ©0 
figJt^, 4 6 (a t%) EJLL5 5 (a t %) ELTVhS 
1 3 |E«©^m^JKo 

im&m i 5 ] mrias^»tt«©^j?tt 7 3 a^±t? 

4©V^ft-4^fS*fe©3^^-g- 

[1*516] imm&Mh. zaEam&mtmi, 

XMf& $ ft. BfflBS^attS t ©««*3JrltW*K i u 

*awtf Fflss-^-bT^^ftfc^y-iKttSi:, mm 
y 5 -*^©»fl^i^fclWBH)£«ttJi©»flrfri«iJ t 

Hfrtas^esttSi:. ^©R»«ttJitssLr?g**nfc 

H3£«EttSi:^ S!#Slfc^L«l*3U 5©^-fftd- 
icBft $ ft fc^^se-g-Kl- i 9 * nx v ^ 5 ^ i Sri* 

T^fi£$ft. fiHES^tt«t©^m^*ttBS^^<t9 

*aMt«f MJiSr^ Ltjg* snfc 7 y -m\m t s-w 

*lRjtKPlS:^»tTK3Satt©i^ >^-f 
B S ftfc 0EjS[figi3i*a!*iF-fc j8V >T , 
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jfcjf lft^L»5liJll 5©^TftdM£iBi&$;ixfc£gl#S 

tnesaittttJi t aasafflKJi t i * v * lsi* 
js 1 5 ©v ^-r n*M!iB* * nfcsaa&&HR: i 9 »j« s 

[11*92 0] 6ftV>Ll 9©^-ftl^lC|2 

KB $ v % 5 - 1 t -r z mmm% 

K. 

[0 00 1] 

[3Bn©ji-t-&&ffi&*F] *»wtt» K&ammkmt 
risa-i-a «t 9 , ffirettttttJi©ttfc* 

fo#-J&©#fofcH«£ftSX*liteRfc«R»K Wc* 

>v</w:/gaM*-? % amr^) , febtMcttettft 

[0 0 0 2] 

fjri&l&£rfM LfcGMR (giant magnetoresi stive) ^ 

^■©i ^-K^***£©B»K*a»&© 
[0003] zoxv^wfrnwem+tt. gmri 

[0004] gnE^tr ^^SSMSSfl^HU *t>¥*6 

[ooo5] im,R&m&m t mfem&m t\tmLxm 



i"5Saift*tt«j|LK i 9 . mFl2@5&$H4Ji©fl£flS#fa 

[0 006] 7y HHtloVftO, *©PMBfc#J« 3 
*tfc^-fT^JifcJ:9, ffrfE@£fl$ttJl©e£fc#lR]£X 

[000 7] mlfHS&BStt/itCtt, Fe-Mn OR— r 
Ni-Mn (i-y^-ry^y) 
&R* *5V«Pt-Mn (6£— WtfV) 

sji/c^aas. £©"p-e , M$fcp t-M 

ftS*£«*©tth,fcjSfc#LT:JS0, *P**rlBtf"C^ 
[0 0 0 8] 

[»W*MBftLJ:5i:-t-SIIWn S&fiJttJl 
esgH*ttJI©ISi&ft£H:* JK^oiWDIWt^aillft 
[0 00 9] MIBKafcflE1^*Jftlttt, H5SEK&S*ttJi 

ffi'L^^^-^e>MIiJffi £ UfflCu A u — I S©ffi<fr 

[0 0 10] *fcP tMn^lt /</u??jyx*ti, 
P t iMn £©a t%ijS5 0 : 5 0 Trfe 5 Cu 
Au-I SOBi-uEStftoPKlfc 9 g< ftt>£S&fi£tt©tt 
K(-^9 J ^-r^wi:!iSi>^oT*5 9, LfciSot^l 

PtMnMIMU roirtH&fBP t iMniO 
a t %£Ul£5 0 : 5 0 lc LTmllER^tta tSS^tt 

[0011] L^L/i^P)P t tMn(Dm^.iti)^y^ 

[0012] rtift^aSrifit-cttUES^attg© 

[0013] *»WHt±ia«*©«W*r»»-f6fc«>0 
[0 0 14] 

®t©#ffiic^^-g-a^;ss^L. mm&m\m<Dm 
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3fi«ttJiHu itmx (fcfc'LXH:, Pt, Pd, I r, 
Rh, Ru, Os<7>5^1»*fcf4 2«:£Lh©7c^-efo 
5) tMn fc*^«i-SKMattt«-»l?»J***l. tfflB 

##fiU ajfEK3£S&tt)i©'>ft< fct>-»©tefi«3t 
C u A u - I S©ffi'tE*ailJ»^ &5 i £ *m 

[0 0 15] ±12©*3B§^*5tt5£&l§£«li, 
[0 0 16] *»«|!:j3rt45Elfte^Bt©«f«0— o 

[0017] r © «fc 5 fta^MioflftR^flPfiEl-i - t 

i4> &B^t©#BTitfifs&&tte©^.PB«j£^©ft 

[0 0 18] ±iELfcifc&J*§gfc (lifftXn) *l&r«« 

[0 0 19] #3§IJ»!©«fc 5\£%Mm&\£l8^X y %.?m 

i:*o-CV^4Sai»#lt*»*t*l!:ri, jftNRNf (ft 

asm) t»w«sflBaioKai«(ttJi*»*i-*d»as« 

[0 0 2 0] mc&^tzi. P t tMn b<DM&UC 

£a t%T?5 0 : 5 0 |C-f5 fc, »WII3ftttftBU4frT-lC 

[00 2 1] — ^ P t 4£ 50a t %<fc U fc®< 1"5 

©#ffiT*[i, *-£*«ii*8*<4S 
[0 0 2 2] SfcP t*Sr5 0 a t%<tf9't>#< LT<^ 

<Wtoo, «t AffigiiMffili: <fc o -c«fiij**fca! 
[0 0 2 3] *r-e±E«^d^, KttOfttJBSrAK-t 

(S&afflT) k» ^attst^-f-sfisic. 



p t m»&<mffibnRm*mt&m*ma^ 

Ml$.(DP tMn^M (SUKOBSimmtffJS) Sr» 

v MWw&jt l , $ b 1 ©K& 

m m2<DEaMmmt*&) meg 1 ©&?&&& 
a k jt^Tff v ^wm x-i&m- -5 ©-?*> a, 
[0024] r ©± 5 CAKSii (SMt&att) Kist?* 
&tt&Ji t ©#mmtc p t *©#v^ 1 
©fiirates * jtaatr 5 - 1 -e. ssBHiSfls©^®^ 

KR3»«EttJi«©ISifeflBi!JS«3lE**ff» 

&a»»^-KaEttb^rvMB^-e»j«snfc» 2 ©s& 
fc«nEaaijfl:**&* s t . ttreft 1 ©s&fiSttJi t * 2 

©S3ft«M4Jii:i«B*lt«ftjei-t#*fe*K Cftti 
o-CfflB»l©S3iaH4Ji©8W»'CHL, Ptft#j£Ka 

ttJi©«»-Ct>IWaEtt*sSI #iBr **v5 1 fell 

So 

[0025] i-fcfc%±iBLfc*8reH\ ^KSPg m 

9mm l-fcV^T, CuAu-Il!©ffi.Ei'jE*»BW(HF- 

1 b mmntm m» we^^^* t ©#ffit? p t n©# 

v^l©K»«ittJI*^fi**, rwaotttlS: 
JS-f-rtfcit), MGttOlttJe©ISA«mK»©»]t(A«r 
3trt 5 r b ft < ffiCSttttffil^^ftBiJ^d'&ttBUK 

*WS^«*Sr#»ii:*»»ri6l!:ft*©-C*)*. 
[002 6] * LTv ±IE©i 5 l: L-C»*$*lfc*Ma 

Jc#i-S5c*X©H(^-%©tfc**s, »8tttJilcift*»5K 

teM<D'pt£ < i t~lfB©^^»it* s CuAu-I S©® 

[0 0 2 7] *fc*»WCtt, WBKSUKttJitt^ 5cpg 
XbX' (fcfk Xtt, Pt, Pd, I r, Rh, R 
u, 0sOHli*fcU2l£H±O3cS, TCiitX' 
W:, Ne, Ai, Kr, Xe, Be, B, C, N, M 
g, Al, Si, P, Ti, V, Cr, Fe, Co, N 
i, Cu, Zn, Ga, Ge, Zr, Nb, Mo, A 
g, Cd, Sn, Hf, Ta, W, Re, Au, Pb, 
SU t ^r±S7C^© 5 h 1 fctt 2 S£*±©7cS§-C$> 

nt*f-r^7C^X + X' ©JS^%©Jtsp^JSJ0l-5«« 
[00 2 8] *fc«ES3i«H4«»tt, SiXtMnt 
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jg#fc5i>ttfi&3!Big#©x-Mn-x' -g-^-e^ 
!MKttj|©tt?£8c£©£#i£ 

[0 0 2 9] ■£tc*%WX'tS.. mflE#B©'>ft< it>- 
»-ClWBRSI»ttJi©*-?-S» t !Mffl!W©*HF-Ji*# 

[00 30] *fc#38WCH;, StJfEJTO©'>&< t>- 

[00 3 1] r ©J: 5 ft*«-&tt«**fiEi-5 iK&B* 
^ttMl«ttJi«o«S*«JS*©»****rtJi< 99 

[0 0 3 2] *38!J|-ett, KBUBttJl t &B£14Jf 

J: 9 fl&EJWr 9 ■*■*-< . ±1E©£ 

[0 0 3 3] Sfc»aefafc*fc&*fc±flB*fl-CH:, 
«*.«»«ttJ§© (111) S^mJlS#ffii:¥fTft*lp] 

i-ffi*Eip)LT^5®^-, Bummmn d i d b© 

El*l«H\ iWE5*«ttJi©BlRl«± 9 t>fiv4\ hZ^ 
[0 0 3 4] *>5VH4, SttfttttJI© (111) WAK 

%i&Rmt¥-nft*faicm%mfaLx^z>m-k. striB^ 

BSttJi© (ill) B©Efl*HU ttIIBS^«tt^©E 
[pjSJ:9fc<6;V^\ JfeSWiMElRJi&oTV^. 
[0 0 3 5] *fctt % *(lfES3£Stt^t5fi^tt^i:©^ 
BKWft*^©, MBEaiMaSttJi© (111) B© 
Efo«, fttWWBaWBttJi© (ill) B©ElR)g(i# 

#rE (ill) BB£W1.©»*ffia*v MBJHBfc ffi/i* 
fo^flBfeEfaSfl/T* £&M^£9Mtt1£JI©ttilEti] 

[0 0 3 6] fl&lEttftEfott"F«S©#5'*\ »£lt, 
*'<y#Ji«B*©«#;tf*J£«e©8S*#, S>5VM*R© 
8UlJ6tt iff- <fc 9 fx5 r £ ^pTflf foS„ 

[0 0 3 7] *fc*SSWCtt, WIES3*8SttS©K*rt 

BiS««jSLi>6«rB*B*-C«r*l©«*i:U irEfi 



2B«E#*»5)iWB*B i:R««©ffi*tf ©«««:» 2 ©M 
©®$*>b® 1 ©WKfcfiUtT, tfrBJt*d*%RK)K:fc 
[00 38] S fefc#5»l-ett, fflfESttttttJIfcli, 
+ X' ©Saj&tfc «SiBllP-f 5«*!9SfiP&i-5 ^ 

[0039] sfcwsweri, tWERttaHtucssrta 

[0 0 4 0] +4t>*>r©»W©** < f5i:r6tt, Mr 
B*Bifi»-C, 7c*X^)^.V^H:7cl^lX + X , ©JR^-%* 

^©ffi^AfcfnExaxfcav^ttjcJiJx+x' ©0^ 
it 0K*%) tfiittrf- WIBtc^x&Svn 
[StcHIX + X' ©ifij&ifc (»■?•%) #S*K£5@Fr 

»fti-5©"e*>s. 

[004 1] r©<fc 5 £BfJlE#Bja&"Ci!fJiE7t^iX&5 
V^cPSfX + X' ©IC^%tfSft*i#e>ftV , >©f*. 
»«BBS:lti-ii:l!:ior, HfiiH#B-es^e$ttH 

©fc*Sfff&S-Bjfi^t?©miS5c^ X 5 V ^ttTU^X + 

x' ©isfp (^atfr) <t 9 ti^M3a«-c 

(iffiTL, ioTHfIISJS^-%tt. ffIfER3Sffl£ttS©fIIB 

fc5„ r©i5(-mIISJS^%^/h$<ft5rt-e, WIS 
#Bifi«-C t «9IKi5f:fti!J»^-*» baB!W»^©»B«s 

[0042] *fc#3§9!-ete, KriBSttttttJiic^tte 

*trlB3lfiStt®i:©#BtS*t{W©B)a^l-tt, ffiBtttt 
^X + X' ©iEAIt (JS^f-%) #«^"f5fWW)PSU 

xi>&\/\ 

[0 0 4 3] *fc*38«-Ctt, mlE^attgi:©#Bja 

«K*j»t*miERS*aMM©^«ja5c»©jii*H:* 1 0 

0 a t%tUfcttK, 7C^Xfc5V^{45c*X + X' © 
ffiffcitas, 5 0 (at%)«i6 5 (a t %) fiTFTfe 
Srt^iK, i9»*U<tt, 5 0 (a t%) £1 

±6 0 (a t%) £ilTT-fc5„ 

[0044] «jw 5 «t 5 ^^spg mt&mm x 

5 3 (a t%) £t±6 5 (a t %) SlT\z£tl1ZR%BM 

its ©SMttttJi) irE»i»ttJin: 

mBSS 1 ©R^ttSSr^ LT^fig^ix?.^ 2 ©£S£B$ 
ttift, WS5E^X©ja^it*s. 4 4 (a t%) £Jl±5 
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7 (a t%) &LTXMl&£tl?> a 

[0 0 4 5] ±m<0£ot£Mf&lt\C£oX%l<DK%iM 
ttJii:JB2©RaHKttJi!^j*R*ii5i:» 

«0WIS#B3fi^r-(i. 7EiHX©j&&/&lttf5 5 3 (a t %) 

at:** tt a mm&m&mx*<D7tm x * $ v H35E*x + 

X' ©»$Jt©#* L^ffifflSr, 5 0 (a t%) £JLt6 
5 (a t%) £iT£ Lrv^5ro-efo5„ 
[0 0 4 6] *fc#JWJ-Ctt, fifl!S&fl£ttSi:©#ffit 

jffij&itSrl 0 0a t%ir Lfctttvl, 5c^Xfe5V^»7C 
^X + X' ©|lj£tfc#, 4 4 (at%) ai5 7 (at 
%) £tK*fe5itWtU<, i9»*U<tt» 4 6 
(a t%) £U:5 5 (a t %) 

[0047] s^aws-cta, fresttatttJe^MWtt 

7 3 A£JLhT?fc5r i: LV\ d©<fc 5 1-*^"? 

ttlWBS»«EttJB©RWSr*< LTfc, St^lt^T* 

[0 0 4 8] K±©i5.fcbTJgj*SnfcSaft»^R 

<fo<5o 

[004 9] * "f (4, £8lfi£ttS t . r (DR&M 
ttii»L-C«*SJv. *&BR&*ttJIJ:©£*J*:fctt 

R^m^mtmhxm^fitzm&m^mtiK ±12 l 

[0 0 5 0] *fc*55Wtt» R5£8£teJIi:, 

tts t as lti^ s mmfcrnmum t ©s&ii^tt 
feti$.&m\c#m&*fflmzfrLXBtfL£titz7 y~m& 

7 y *«#fafclHMfc£ttTRift*tt©:** 
BUfcSaMS^WciDJgriiS^ tM37y-«tSUi© 

[0051] *fc*i8K{4, y v -mmm<D±T\cmm 
zMtmmfmmt. -*©WE*«tt«fiRiJi©±*i 

fcttlBLT, ^*#tt«Jtei9*ft«i©HJ©»tt 

JI©&{t#fa£-£©:£fafc:@je^5K»»tt/§i, tfr 
127 y —m&m<Dmik%ft&mmmj£M&mc>mitJjfa 



^Rfc i 9 J§&*4*iT^5 r i: f5 1 (OXh 

[0052] foz>^ti*mmti, im&m&frLxmtoi 
x 9 j&jtejvcv^a r. fc *®mt -tz t ©-cfe5„ 

[0 0 5 3] *fc*3BWKj8rt5«B»a^y Ktt, ± 

-A- KJf**J&j£ $ ttTV ^3 £ i: £1$8t t -T 5 1 ©T*fc 
S« 

[0 0 5 4] 

mw<nnm<DBm] a i liaewB©^ 

BSBflJ^6>Bfc»rffiEI'C*>*. **5, 0 1 -C{4X*[rI 
^^^^©^^^©^^KLT^LT^So 

[0055] r © ix^^v^ f ^^^iifli^teaaa* 

^© M^- y V'^lfflWlJft if KBSttt ?>tbT. />- Kf* W 
^^4if©ffi«K»t*W1-«t>©-e*>5. ^~ 
Y?4*9 * if ©«S»B«K»©#»*lSltt Z ^(p]T*fo 

9, ^AB«Kfr*»e>©»iT«i^©*iRjHtY*iSii-tras) 

[0 0 5 6] m©fttTt^$£ftTV'>5©f±Ta, 
Hf, Nb, Zr, Ti, Mo, W© 5 *> 1 2 
«£t±©5c*4 if <D#m&tt®XJ&f&£tltcTim 6 "C 
*>S„ r©Til6 0±IC7 5-lttil, 

V5„ -t LT\ (fffSS3Sett«4©±iC, Ta, Hf, 
Nb, Zr, Ti, Mo, W© 5 1 a*fcf42«^± 

©teh* if ©#»tttm-c»j« s tbfcftsa 7 $ 
[0057] *fcm i k^i-j; 5 1-. 6 a>f>f£g 

15, 5^dE*jT^ *E^-K/<-fT^«5, 5©± 
[0058] *^wc»*irlB7 y -JKttS 1 *3 iU!H^ 

fiSttS32>5, N i Fe^, Co F e-g-^. Co, C o 

[0059] **3ia i 5 «c7 y 1 14- 

o ti>mm^ntcmmtt£ox^^xh^\ 
[oo6o] MiH^y-fisttsi tmfem&m3t<Dffl 
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mrw) ©#£\ mmmt^ms2ti, (SitfAi 

a O s *©*ft»tt»-ffl&JfcSfta. Sfefc, /n-K/WT 
^15, 5tt, {SJaiffC o-P t (3^h-6^) -g- 
^Co-Cr-Pt 

fcJftSBjaSii-casD, tt!8, 8tt. Cu («) 4» 

Zft^tiMfS. $ ti 5 £ 1 1- 4 3 o 
[00 6 1] W;i*38Wk:j8rt5*«[^aa*ill^o« 

[00 6 2] 02 K*i-aWMH: % Hit ISMtfc. 
«ttJi4iSH30»ttJl3O±fllfc»^Sn, Tiflsi§6a> 

e»«aiJi7 4-c«)a)iBtfe*i-»»flta;H-c*>«. 112 

K*i-8[Jl«l©*JgH:» figlglJgRI (SMffiSlift) -c©«« 

[0 0 6 3] 4-fH*UftV^3£«±K:Ta<SST?»J«$*t 
fcT«B 6 ^^iiWIST*S6Sr5 OA 

[0 0 6 4] 33cldHfrfET»S6±tc:, 0Hx_tfN i F e-g- 
&B£9 tfllHN i FeMi9-htCoI10«t 
5. flfTlBN i Fe^M9iCoIl 0 i T? 7 !J -SS*fe 

JliaMlljacSJvc^s. £*5M!EC oil 0£#ftltt4> 

mm 2 £ cD#ffi-C©&Ji7ci|f^©ttigc£&&.lt U AMR 

[00 6 5] **5MEN i F e ^M9li. WX-tfl&iE 
N i 8 0 ( a t %) , F e £r 2 0 ( a t %) X'J&lfrf 
5» *fcWIHN i Fe-g-&§l9©ffilII£4 5 ASS, C 

oK*5A;g*-e»jjW-a. 

[0 0 6 6] Wc:i9E7 5-WttJBl±K:Cu4ir-e» 

♦MS 2 ©|gflE£ 2 5 AS*-e»Jft1-5. 
[00 6 7] ^Cldflme^flStt^RUB 2 ±KH3£«ttJi 3 
*»riE+5. r©|HS«-CH:WEH^«ttJi3*3JB© 

WMIJi-CMMlbTVS. 

[00 6 8] 0l*.l2grSBB£ttttJB 3 Coillt 
Rull 2 tCoIl 3 fcTfJgjfcU *»-r3fi3ft*tt 
« 4 £ ©JHre©3SMS£«*K: i 9 flMEC oJ& 1 1 1 
Coll 3©Wt#fatt:EvM;:£¥fT^fcS*L4. r 

je«ttJi3o*ftft*3tLfc*yBK:-e*, *fcawaas 

[0 0 6 9] £*3irlEC olgl 1 *fflx.t£2 0 AS«T 



JgjfcU RuHl 2«r8ASflragj*U Cogl3?: 
1 5 AS* -CMSifc-f 3. 

[00 70] 0c£tflflBB£ttttJI 3 ±fcg j*«H4JB 4 £ 
»*i--5. H3K^i-J:5fcHeaH!feJl3±K:f|l«)R 

3Sfi$ttM 1 4 u $ btzmsm i ©s&sa&i i 

4±fc!&2©Ra*«H4Jil 5fc»riti-6. 
[00 7 1] #3l93-mffJieS& 1 ©KttOttJI 1 4 SO 5 
I2©5»ttil5^ tc^X (fc/cbXti, Pt, 
Pd, I r, Rh, Ru, Os©5*>lffi*fcf4 2a£Jl 
±©5c*-e*>5) tMn £ Sr&*-t-5R»«tt*J»T?» 

[0 0 7 2] ^ft?)fi^S^4:fflv^X-Mn^ 

icsauB^aw (Hex) **t<T?*s4ifsai«Ett 
*mt bt«tbfc»ttt^rb-cv^. #i-6&&7c«© 

5*>P t Srffiv>5i £^»* b<. «x.tfZl7C^T?^ 

[00 73] *fc*3SH-Ctt, fJfEfg 1 ©SSHKttJi 1 
4&t*SS2©g!&fl£ttgl 5£, TC^iXiTciliX' (fc 
fc*b5n^X' ft, Ne, Ar, Kr, Xe, Be, B, 
C, N, Mg, Al, Si, P, Ti, V, Cr, F 
e, Co, Ni, Cu, Zn, Ga, Ge, Zr, N 
b, Mo, Ag, Cd, Sn, Hf, Ta, W, Re, 

au, pb> Rx?%i±m5tm<D?him*fctt2m£k±. 
©5c*-e&5) ^Mn tt^ttaraiaatHffT** 
brtiVo 

[0 0 7 4] 4*5|ftfE7C*X' Ivlii, jc^XirMntt 
#j**ix55eiB]»^©BlllfcftAU £fctt56iiiXiM 

fflfcfcfco-C* *-ia*4>#»??>'&ofcB#©::J:«: 

[0 0 7 5] ftAffi@*#&S^ttWl3iBSfc£-*-5 
r£T% UBX-Mn^feJRTOtHf-jaftKJt^r, tittlB 
X-Mn-X' ^©*m£*«r*# 
5©-C, B3a»ttJi3©* : f-3£3Ri:©3SSrlfiH'Swf:^ 

•e# . mmR&m&m 4 1 @»4J§ 3 1 ©#ffi«j§& 

^S^HK b^-f < T?# 5. 4 fclfrfcilMfcSl-CBSPt- 
5tc*X' Srffiffl1-S«^-i4, HtJfBTcilfX' ©ijfljSlfca* 
*#<*9-*-f?S*, LTOWtiHSTU. 

m&mm 3 twffffi-css^i-s^iaMS^KffiS/h* < 

4otLt5. mc*ftWr~tt. ftAM-CB^b, ^Fffi 
tt^©^X7C* (Ne, Ar, Kr, XeOHl 
S*fci42SW±) Sttc^X' k\*X&mi-SZb#& 
4bV^i:bTV>5„ #^7c^tt^FfiH4^*©-e, * 

<j»»Sr#it*Ci:«s«<, ArftiTHu 

^•Cfc 1 ?, ^f^ff?rjgEJc:p8i5-t-?)©^-e, ^ 
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[0 0 7 61 fc*5» TC^X' ^^©TCittSMsMLfc 

JWI«jK*#<-e#4. 

[0 0 7 7] fcJMeSSW-CBu L^fflHETcilf X' © 
ifc&J&SSfflB:, at%T?0. 2*>P> 1 OT-fclK 
L<f3, a t%-C, 0. 5^P>5T?fe5o *fc#38W-? 
B:lirj!E5cilfXrJ:P tT-fcSr taW£L<, ioTPt 
-Mn-X' -8-^^ffl-T5^tdW*L-V\ 

[0 0 7 8] tr^f^tft. 1 ©£3&«£tt 

114SU ! ^2©Rifttil 5^ffi^-T57C^X&5 
v^47u*x + x' ©«lgl;i. PtffeottK^ fc£ 
i>l4S4otv^t>±v\ {fljlkfB 1 ©S&&ttJI 1 4 
t LT. fe^SfeSr^t < "I"* £ d5 Blli/j: pt-Mn 
-X' U 12 ©RSttti 1 5 t LTP t 

M n L T t> <fc V \ 

[0079] -£tcm2\z.7F-rmmm<Df8,mwim m&m 

M) K*s^-cSK4jS»±, f& l ©K3£8£ffil 1 4 
55u^X<Offl^it (a t%) £\ %2(Dfc&m&]§l 5 
{ci*57c*xrom^it (at%) ±9 *>*:#<1-5r 
i:-C&3„ fc5VM2!gl©K3£8£t£«l 4RXffd2<OR 
«4115ii|S*l;X-Mn-X' £-&-C»fifc*il.5» 
^•fctt, ItHBlB 1 ©R3S«ttJi 1 4fc£»556iffX + 
X' ©jfijfcifc (a t%) £\ I2ro5^1ttll 5\Cj5 
#>Z>7tmx + X' <Dfm.it (a t%) £Vh*:Z<1- 
5. *fcfl©raittil4^X-Mn-X' 
T\ Sg2©K&«£ttJIl 5iSX-Mn^MJH5 
£5 1 <OR&m&S 1 4 ©5tJiiX + X' ©ffififc 
ifc£. »2©RB«tMl 5©5£*X©»SJtJ:D<>*: 

[oo8o] mmm i ©R!i«M4Ji 1 4 (omwmm 
tc, mtsRmmm 4 ©*«m&?- fcsaw&^wftEfc 

£f§£*5fc&, ntimm 1 ©K&M£J1 l 4 ©«»-eB 
jaWM3©*£fi«itS©»JfcafcSltfc< < l> *© 

2 ©safiattji i 5 icxtf i 5 

[0 0 8 1] r©i5lCBfJlH@^ttS3t©#ffi-e, 
BtrEasattg 3 ©»**£*©«***£*«< -f * 

left, fg 1 ©SS&att/1 1 4©5tJ?fXfc5VM45cif§X + 
X' ©*S&/&ifc£*t<-t-S;: 5. 
[0 0 8 2] r©<t5t7C^XfoSVM47C^X + X' © 

mfemma 3 ©fe^ifc t <om*fcif * r t #-et «. 

^©J;5l-*&^i5:©S^iK^3rtt?, fgl©£8i6S 
ttS l 4 teH^BSttg 3 ©tSA*S«©^imjfrStt)C 
< fc 9 % ^©^m, ^ 2 ©K&SSttH 1 5 tiftfriE©*^ 



[0 083] fc*5#»W?l*if1B* 1 <DR¥kWm 1 4 

»r s t , #icss i ©&§mm£ji 1 4 imfetit&m 3 

*©tt**3g«$©IB»*arraK 

[0 0 8 4] Htd^fci 51-, PtMn^»/W 
P t tMn £©a t 5 0 : 5 0©i# 
lz§ci> C u A u - I M©®taE*&glJ&^;:& t» B < , 
^aHt©ttfrfc*9*V^K*fcfto"CV*<5. P 
tt?:50a t%it) t>#< LT^< £&fl£tt©tt 
©tfSp45t>©©, d©i5l-P t*£5 0 a t%i9 

BJ£»ttB3J:©JMBfc*svvT\ #»-&tt«%fls0a< 

[0 085] *SolHfiaB 1 ©M3Sfi£ttS 1 4 ©jc^X fe 
■5VM*5c^X + X' ©jfij&JttS, 5 3a t%£A±6 5 a 

t%£l±6 0at%«K-S>5. ritt«toT«Jfi-r5 
HWSJWJliO, 7. 9X10 4 (A/m) ^±©3^m 

[0086] fcfc Lmria^ i ©saMXttJi 1 4 im&*n 

^ttS i 4 ©KJ?^»i-#*5 1 . iiEB i ©£&&tt 
I14i 3 t ©#B5T?©#SE^ttlBasa4 o 

TL4V\ rix»ci9B*Q;a^JgL.-CtS§J^t$© 

#m< 4 9 "ft* 5 1 » ItriBMBasiE - 9 »v < 

5. 

[0 08 7] #f§93-T?l4mri2g! 1 ©K^BSttS 140I 
JfSr3A£i±3 0A£JLTI-IS:^L.T^2). 
^*lvl<t 9 , BfFlHB 1 ©KSHKttJe 1 4 *5±fBSff®ffl 
rt-C^$tl-5t, ^EiU^Bff (Hex) < 7? 

*^W{Ctt7. 9X10 4 (A/m) K±©2fiEHMS 

[0088] KKiAdBjfS 1 ©SSiiKtte 1 4 &&&& 

aamm 1 ©safttttts 1 4 jttc, mm^ 1 ©shafts 

1 4©3C^Xfc5vtt5c^X + X' ©iS^KtfciPfcffiv 

swa»riEtfc*»6«5JB2©Rai»ttJii 5 

[0 0 8 9] r©t^, IfrlBfg 2 ©R3fi«ttg 1 5 ©5c 
^XS>5V^45c^X + X' ©«a^tt^r4 4 (a t%) &L 
±57 (a t%) ^Tl--r5r J;9»4 
L< SfJl2*a^itSr4 6 (a t%) ^±5 5 (a t 
%) «Tic-t-5-tT*fo<9. $e>t-»4U<l4. 4 8 

(a t) £Lk5 3 (a t %) igJlTT-fe5„ 

[0090] mm%2<DKm&&mi 5©5c^x&3v 
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15*»rtLft«, **H*fcli£l-J:, fij|ESg2©K3ltfi£ 
ttS l 5tt«9»!:^aBiJ*j-*»baa)J»^-»!:*«1-5 i 

[oo9i] zx-mum 2 ©s^estts 1 5 txtm 
saaMtsi 5©iows*<*3 4, (h 

ex) **»K«^i-6rfc#53Mfc-ei«»4ii-cv^. 

[0 0 92] #3§W-miltriEm 2 ©S&B&14J1 1 5 
7 0A6t±-C»J*-f«rt*»*U^Lfc. iftl£<fc 

7. 9X10 4 (A/m) K±©SJiMir&«**r»Sr. 
5. 

[00 9 3] <e*J**WtM4llrtE« 1 ©RMMWSJi 1 4 

[0 0 9 4] <$K5tmX-Mn-X' ^l:iot, Sg 
l©Ra«ttJil 4*5 1^4*2 ©RSMBttJil 5£Jg 
^tSifCli, iFfEX-Mn-X' ^St^s^Sc 
■C^Ki-SrtKiD, IWEX-Mn-X' £-&f4#¥ 
jftRSfLfcX-Mn-X' 

ft.5«atfHJ-©»*7!*©--»#» 5E^x' KWfcSii 

KmAmxhz^nm&M-emm-rz^kici:*). *?■ 

[009 5] *fc*3BW-Ctt, $S 1 ©SSUKttJi 1 4S 
TIW, 2 ©5BHK&JI 1 5 * ifct?»l£*S»£\ 

$ i nRmmm 1 4 §\ m 2 ©s&bs&ji 1 5 oak 

v\ £*ifcJ:«K »l©RM«ttJ114t»lCi6ii)55c3ll 
Xfo2.v^i*7c^X + X , ©*&;&&£, £2©K£HttttJI 

1 5't>^-lfe»-5?c^xfo5v^^^7c^x + x' ©*&$&<£ 

[ 0 0 9 6 1 #» W-ettv r © J: 5 KK&BSttS 4 £fg 

1 ©k&m£ji uijS2 ©s&ttttJi 1 5 ©hj§«i§ 

a, fctfc. fltnEJB 1 ©K&S&ttB 1 

4ro5c^X$>5^tt7C^X + X' ©i&&/&tt;&, B2©g 
^Kttll 5©7n^X&5V^i7C^X + X' ©«ttJ; 
•>t>*#<U r*tKJ:9«Wa»l©Ril«ttll4 4: 

mfemam 3 t © jmb-c, MiBft 1 <DK&M&m 1 4 # 

IM2H«*ttJi3 0tt*flBi<S0»3l«J«rSrMt< U 
»fc*BJH6©*l>4< t t>-»«r#*^R*fc1-5 r. t 



[0097] fcjs#»H-ett. ±!2LfcJ; 5 

PTC. Sg 1 ©£3MKttJI 1 4 t @£fi$ttS 3 t ©#E© 

^4 < k *> -as % r. t t l 

1 4 i ffl&i&M 3 ©»^3aRSr«ft i £-?#5 

£fca«r«-e*>5. £©S£\ iWEiME©*fc< fct>— 

[0 0 98] jfcS^fifcWSW-Cli, S& 1 ©£&ttt£JB 1 
4 t BfflttttJI 3 t ©#ffi©'>£ < £ fc-to-CJMMErtl 
SrJ*4b*Tt>J:i/\ r©± 5K**ElftS:*ftfe** 
r. t -ct, ©SMttttJI 1 4 t BSSSttS 3 i ©# 
ffi©/>/«e< i t-WfclW'frKttfc u^1-< t?t 5. 

[0 0 9 9] ^x«H3t«S14S3© (1 1 1) ffi^Kffi 
lC»LW*#flfc**BfobT^3»#fctt» ^1© 
S^tt^l 4© (1 1 1) iB*» «IBH«aH!W3© 

(ill) ffi©E(Rj^Jctt:'<T/h$< U *>5v^«E 

[0 10 0] *>5v^4, SI 1 ©K3$S£ttJf 1 4© (1 1 

-a-. tMBB£ttttji3© (111) a©EiRiasr, etria 

JBi©S»«ttJli 4©BlRi*J:9'l>'h*v x *\ *>2>v^ 

[0101] flfflEfg 1 ©KBHBttJI 14tm 

3 t ©JWBlcsizfTft^FGK-©, IWBSf 1 ©S3S« 
14S1 4© (111) B©iBlR)S, XU^HtllES^fiS^S 
3© (111) ffi©Eftg£*{-/h£<-t"5a\ 
tt*BB[p]t-r5„ BtJlBSf B garpjSf4, T«fiS©#S^, 

[0 10 2] ±E©i5fcb-C»*$nfcWBKfc, 4- 
«tt!IMD«ft«f. C©JR«Hffili:±o-CRSW»ttJi4i: 

@3t®;tte3i:©#®-c^ms^#^*t, tirisa 

^JKttJg 3 ©SHfcte, 0f«*ifti, El 1 -CS 5 t El* 

[0 10 3] ±BUfcJ:5fc, Bl©S3l^ttSi 4t 
B^att^ 3 i ©#ffit?l4, *5IBm 1 ©S^attS 1 4 
ttHfi«ttJi3©**«3S<»Kft**tt5ri:*<, $ 

L< («flffi#ffi©'>/j:< t h-UK^Xtm 

6>» iitJiEB5£B*14J§ 3 JS 1 ©S^JKttl 1 4 Srtfr LT 
ffiJA $ ixfcm 2 ©SSS^ttS 15*, 6 ft 

BMfc-T^*IB L*&*5. miBm 2 ©KttttttJI 1 5 tt, 

[0 10 4] roiJfttft^ftSit, JB10K3I1 

ttS 1 4 i: B 2 ©S^fiSttS 15i ©^ffiT-tt&j&iSSc 
*fir5i:#*.&n5. C©J:5*ltt8:!»fiwSi:, 9 

2 ©£$HKt£Ji l 5 Sr«j«-r 5#jc**» 1 ©SSSBStt 



-9- 



m 1 4 «£ A 9 * fcB 1 eD£3£H8ttJi 1 4 

fc. K3S8£ttS 4 IS, gJlEfg 1 ©K&BSttS 1 4 i: SB 2 
©S&fiSttS l 5 fc©*fc< , 5E*#S<3? 

[0105] * UT±CUfc»riat*fc± 0, £ 1 OS 
SSBBttJI I4if 2 ©S&iKttJi 1 5 t ©#Eift«-C 

j*Ba»-e©» i o>R®mm 1 4 ©mjt<t 9 1> 

fu^itrbtvr, fnoR»a*uii4©»»-et>a 
$ i ©£&&ttJi 1 4 asffiesjgftttJi 3 ©£&#&$ 

©#Jj££g It -5 r t ft < x BLfaM&m 4 ^^T*^ftiiJ*& 
[0106] ±E© <fc 5 fcLT»j«£ftfc«JMI (1MB! 

fe^TferaiB 6 d»p>@3esittg 3 t.-e<DmmfflT&\zte 
(ia3) i:-ettS3iaatttJi3©«Hfite*fl:ijjat>n5. 

[0107] 13 iCTF-tB&M&m 4 {4. X (fcfc* 
LXI4, Pt. Pd, It, Rh, Ru, Os©5^1 

(tctchTtmx' Ne, Ar, Kr, Xe, Be, 
B, C, N, Mg, Al, Si, P, Ti, V, Cr, 
Fe, Co, Ni, Cu, Zn, Ga, Ge, Zr, N 
b, Mo, Ag, Cd, Sn, Hf, Ta, W, Re, 

An, Pb, &tf*±S5clif©5*>iS£;fcfi2««± 

[0 10 8] ft&fijfEX-Mn-X' Tt^Xt 

fc©AS!aSf#-C&9, *»5V»tt, tffETC^XtMnt 
^BlfcSftSlSftlfrJ-©*^©-!^ MEtc^X' 

fciOtWEX-Mn-X' ^©ft^ffiR*, X-Mn 

[0109] * LT^W^ ttfWBESMKttJi 4 fctt, 

[0 110] *fc«WR5SHKttJi4©^*< fc*>-»© 
CuAu-lS©flKwE#|(Hf- (ftBJ* 
tftoTvS. *fcilWEJH5A©4>*< fc%-»!4 



[0 1 1 1] ±B©±5fc» HS«ttJi3l!:iSj*»5Kb 

fc^oT, Mn{C*j~r-57C*Xfo5VM47t^X + X' © 
M^%©Jt*^jfjDi-S^«^#ffii-SaSH:, f&l© 
K$$Eteg I4tf2 ©K^BSteB l 5 tt*M&lK: J: 9 
«j*4fc»*fi'f-as, MfE^ 1 ©£&fiS&Ji 14if2® 

[o l l 2] 02-eRWUfcJ:5fc. BJ0W4Ji3fc© 
#SSWc»j«S*t«JBl«>R3ft«ttBl 4©5cilfX*>* 
^tijtmx + X' ©ffijSJtfi. *SiBB£fl£teJl3fcgSl 
©RIHKttJi 1 4 fcfl- LT^j££ ftSSI 2 ©KiMttttJI 

l sroTc^x&svM^Tcigx+x' ©te^itJ-Jt^T^: 

[0 113] ±BLfc±5K, ^2©K3Sfi£tt^l 5© 

7c*xfc5vM47c*x+x' ©*&j&ttf±, f&amizx^ 
xmm<k*& l^-t^5 o a t %£< -e?t&«s*i*a» 

Mn©i|tj£Jfct>5 0 a t %ldj£vf|-CJgfi£$ix5 - 

ttfts. mioRms&mi 4©7c^xfcsv^ 

fiTc^X + X' ©!&£JtttB5fefi£ttJi3 i©#ffi-C, B 
ftBttJi 3 ©S&lg it«© ftSC* £§: ft® < -T 5 fc » 
fcl. 0Rli5 8 a t%SS^fiK$n5©-C, Mn©» 

[0114] u*i*so-c«iiaas:JtujBi©Kai«eji 

fo5v>«7c^x+x' ©n^%©ia^iti4Ji*p-r5. 
[0 115] *fc±IBLfc«i^iSmtr:ioT, 5£^X& 
5v>tt7c^X + X' ©J1^-%H:, @^H4i3i©|fffi 
AiSfi?©*^, BiTlB#ffiA tS*fW©EBa£#J; •) t*; 
t<ftS%©i:#^bix5o 

[0 116] ^fc^a^-TiirJ-ioT, S^fiStt 
S4tt^aB!l»^-*»?)afllJ»^K««r5fc»K:» 
a^©H^att@4t?tt, tt>-«©»*«36 
CuAu-lS©B5iL'jE*» : f (SfllH^f) ifto 

t*5 9 , s b \z.mmm%Mtm 3 1 ©#s©'>ft < 1 1> 

[0 117] ftj3flireS3iattJe4^P tMn^ff 

is©«s*«Jt*s, *aiflfr7-t«ofciWBsai«ttJi4© 

ftfgta, c©Jtc/a{4, 0. 9 3~0. 9 9©® 
[0 118]ft^|a, c©Jtc/a>6S0. 9 3^T 

i-ft s t , mesaftOEos 4 ©e*«ji©Kff^T*a 

M3t BSSLWSoM 4 t ©««tt*»iST U if* 5 

[0 119lSt«ff)ai:a, c©tkc/a^0. 9 9 
^±t^ft 5 i , ffimR&MteM 4 ©IS*flfifi©BHf±T 
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L<ftV\> 

[0 12 0] *fc*^^-C(±, f^a^l-JSVTH^K 
&JI 3 t £3&B£tt/§ 4 t ©#ffi©'>ft < £ 1 -^#S 

©'>ft < t t>-*T?tHBH£attJi 3 bB&B&M 4 fc 

ott* ****** ot^sriiao xstns^s-g-^ii 

[0 12 1] i-fcfcfc^WTttf^fcfcfcv^C, B 

5£B£ttl 3 fafr o K Lfctf* o TM n te*tf S5clif X $> 

ft Us «If2K3£B*tt^ 4 ©'>ft < £ t>Hft©iNNMIii& 
# , C u A u - I SOBHMEjWKJMtt* ft o TJ3 9, 
L^fclftEffffiA©^* < £ t>-»-eKfBKSI»ttS4 
Ot&T-^St @S&ttJ§ 3 ©«W-je»tt»ftoTV^5 1> 
Ot*oTt)±l». £©#/&£ J: oT&^l-tt^T;*; 

[0122] $fc2M8H-cBu f^aa^^vr, @5£ 
wi^Ei!ix+x' <oi%?%<D)£mfcmto-rz>mm>ft& 

U fiMSRBHtttt* 4 ©'>ft < £ t>-^©^ B H B«ig^> 
C u A u - I ®©ffi£\E#£flM& : ?- £ ft oT*5 9 , 
4,ltfFfE#ffiA©4>ft < £ t-SCTBtrl5S^B£ttS 4 ©IS 
ift«ig £ SSatt® 3 ©ttft«J8tt**o"CV** t>©T? 

[0123] taRtf 3 © (111) ffiriSKffi 

#6lfc§BteBlftLTV*5»£fc:Ht* ttBRB*tt«4© 

(111) ffi©BBlR]gli, 1tteB£ttttJI©Eiaift.fc9 
fcffiVV&»fc«VH**Efltefto"t^5. fcS^fa, 

Itti4© (111) Bfrf2^ffi£Wft^(P]l-ffi 

3teefaLT^3i§£\ fJlEHS&ttH 3 © (111) ffi 

©satfiia«, mmBMte'&m 4 ©e^s «t u t>ffi^a\ 

5 V -> WJSBE [r] lc ft o TV 5 „ 
[0124] BffiSS^ttS 4 £ S&KttJl 3 

^©Ifffil^ffft^lpJ-©, BfrlES^14S4© (1 1 

i ) ffi©EiBjaL Rxmmmfem&m 3 © (111) a 

©SBlR)gtt*t<Sv^N fcSVMi&eiRlirfto-CV^. 
[0125] r©i 5 ttft&effl*H£«l£JI 3 ££® 
J&ttg 4 £ -CJIft fetf S £ J: fcttlEH S*tt» 
3 £5£U8ttJ|4 fc©*E-e#aE£tttt*#rtL*»T 

[0 12 6] ft*5^a^©S^14S4Sr«)^1-5ffl 
jat5E*tt» AKSIt fc*itt*fU©RM« 
ttil4tf 2 ©£&BStt/§ 15 (02 #J$) fc^Dftft 
51^5n*-e»j*Lfca»lcft#U m.tfiWB*i©R 
SSSSttg 14tS2 ©S8HK&J1 1 5 cmfiKTC 



[0 12 7] jft£gtR fciStf-S^l ©£& 

8£&ji Hica, mfem&m 3 £ ©#B-c#»£tt*s: 

-f-5 r. £ ##* b < . *fcSg 2 ©S&a&jf 1 5 fctt, 

fftjo-atci 9 ^«aij«H?-a»6afli«T-^©aE«sr^ a- 

^Otctbs SlOgiittf 14tf2® 
K&ttttJI 1 5 £-?Hft5ifi)£7ciliT-«/££frfcK&B* 

[0128] #J;Lfc£fS 1 ©K3£&ttl§ HtUPt- 
Mn-Cr^fcSMSWBU S& 2 ©K&SSttJf 1 5 £ VX 
Pt-Mn£&«rfltyBLfcil£-*\ *>6^ttlRl©Ra 
Itgl 4iLTPt-Mn-Cr^t«fflU S&2 
©RMHWSUI 1 5 £ LTP dMn-&A«r4tffl Lfc*^ft 

XfcSVMiTGi&X + X' ©ffigft. @3£flfcttJl3 £©# 
SA5£#£, iitrE#ffiA£©K#«©BBi5£g£-C-S5 
— SW-SjK S>S^H*ft<5fc©i:ft5. 

[0 12 9] ilELfciStefa&a&lC&^-C, BfflSS 
^iKtt® 4 {Cf4@^fl^4S 3 |C|fiui» 5 t Lfc^oT, M 
n^i-STcSXfoSVM^igX + X' ©H^%©H:^ 
**JPi-*«*##aEi-5#, i!iIiE#ffiAj£#l;::}o^ 

WBS»*ttJi4*«*1-6^7c*©ilM«t*l 0 
0 a t%£ Lfctt x 7C^Xfe5V^«7E^X + X / ©ifi 
fi£lt«5 0 (a t%) W±6 5 (a t %) IzATX&ZZ. 
fc*s»*U\ r©ijfflfi!c«SBatt^K©l« (KMSIM) t? 
©JBl©RIM»ttJBl 4©7C^X*)5V^«7£*X + X' 
©^fiSlitSO^^a^li Lfc t * ©ffi^i£*^SH-t-5 
%©-C&5o 

[0 13 0] 1-*bt>±lBUfcJ:5l!:fiWK»»K*sv^ 

^ 1 (ORWmm 1 4 ©5£^X&5V^r±3C^X + 
X' (DB&ltte 5 3 ( a t %) £Jl± 6 5 ( a t %) &.T 
■efc3ifc«Sff*U\ *fcf%^a^J;oT«J|S^l© 

ssits&teJi i 4 1 s^atts 3 ra-ctiBriaadfcWBr. s 

t>©£#x?3tL5 0 r©fc»^a(cioTK^ttS 
4©@S<8ttg3 £©#Sja«T-«, S^attS©7£^ 
Xfe^V^tt5t*X + X' ©jB^Jttt^KSFgi 9 fc<6T 
1--5fc©£#x.P>^ UfciiSoTBtilB5£*Xfe5V>tt7c 
^X + X' ©iB^H:f453 (a t%) it)^/h$<ftS 

rt*sfe.5o j:oT«i»aajcj8ft6ittie*aBAifi«"c 

©Tcl&xa&.S^ttxSfX + X' ©«F4 LV^fi£«SHSr, 
±ffi©J;5fc5 0 (a t%) Et±6 5 (a t %) fiJlTt 
Lfc©-C*»5„ ft*3it)»*LV>7C^XS)5V>tt5c*X 
+ X' ©fflfigJttt5 0 (a t%) £Lk6 0 (a t %) 
T-C&2). 

[0131] *fc*5§M-Ctt, *fFl5#ffiAi:S*l-ii!l©ffi 
Bia«T?©R!ft»ttJi 4 *«jai-S£5E*©»*Jt«r 1 

00a t%£Lfc£t(c:, 7U^Xfe.5VM45c^X + X' 
©iS^Jttt, 4 4 (at%)KJt5 7 (a t %) fiJLTT- 
foSrt*W*LV\ «IIBR»«©ffiBift«K*itt»5c 
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mm) r-»^2ws?sattgi 5 07c^xfosvMi7n^ 
x+x' K>«a^cJti^H1-5t>w-efo5 0 
[0132] -r/£t>ib±m Lfc x o \m 2 ©ssaattn 

1 5»7C^Xfe5V>(i7C^X + X' ©iifij&itf2:4 4 (a 
t%) £JLk5 7 (a t%) JUTt?foS- LV\fc 

fe5VM47C^X + X' ©#*LV>*Bj?!c®ffl£, m2<DR 
»lttll5t»> 4 4 (at%) £t±5 7 (at 
%) £JlTtLf:ro-Cfc5 0 **3i L^7cifiX&5 
V>i±7C^X + X' ©iji&j£Jtf24 6 (a t %) 5 5 
(a t%) £iT-Cfo-5. 

[0 13 3] Kls&mWX^ 5cMlXfcSi/^3c^X + 
X' Wjg^Jt^, 4 6a t%£JLk5 5 a t%fiTFi:fc5 

«ffiP4©^flaMlJ:»U ±B©**rd5»-Cv*$£fc 

So 

[0134] &&£ttttt£ff 4 0SW#ffl£&r*&ilBjft 

tt»4{dl4@^tt®3(i|R)d^l-tfc^oT, Mnfc 

*^«5G*x*>av>rt5G*x+x' <Dm.^%<r»tmm 

[0 13 5] r**>t>*»WCtt» 1fflBR!M*ttJi 4 © 

iwa«as«*a» e> «rfB#ffi t E#*©iB * -?©«& 
e« 2 i ©«i:iPiin, unejt^aER 

[0 13 6] ^Jx.«iHE<Kiffl*#SrE3tc£*-t-^C 

*N*-Cf& 1 ©KMBttH 1 4 iSf*2©K&B£ttJf 1 5t 
©#ffi-Cfc$ (@2#I) „ 

[0137] msmK-cttmtsSi 1 ©s^ess 1 4 © 

X + X' ©jfcf£tfcra*t<fcoTV5. *LT±|E©J; 
5 i-^^a^ffi-T t , HUEfg 1 ©S&BSttJl HiS2 
©K&B&ttJl 1 5 fc©#B5©ffl^-WB^tt«!*sfir 5t> 

©t^x^fts©-?, jiMoaafcasv^rtt, imbs&k 
1 ©««-e©«rBit*tt> KrfEfiS^# dOftc) *»& 

flftEJHS A t &#M©S B 4 -e©3S 2 ©»«T?©«jetk 
*£r*«T?, KICK 2©^^?j^ 1 ©^W-IrWC. 



btiZo «fc:riaSRRUc*sv*T IB 1 ©s&esttJi 1 

4©7C^Xfo5l^45c^X + X' ©jjflfifcJta** f£2©£ 
3&fl£tt/Il 5©?c^Xfe5VM45c^X + X' ©ijfl^JtlC 

[0 13 8] *fc*38«"Ctt, IMBK3M8ttJ|4K:tt. 

Hfx + x' ©»j£Jt (Jg?%) i*s*Jpr««*!is#firt- 

(f^anfr) fcjsv^r, B£«ttJi3i«c&j&$fts$ 

l©&3£fi£ttJfl 4©7C^XfoSV>(47C^X + X' ©ifi 
jfcJtSr* £ 2 ©SSfefltttJi 1 5©5c*X*>«v^H:5c*X 
+ X' ©i&^Jtit) Ltl^. rwfcfcfRW&a 

(c i o THUS* 1 ©SSS^ttS 1 4 t i5 2 ©£$BJtej§ 
1 5MTSlWR«»ISrfiL-Ct>, ttC$ 1 ©£MH8ttJI 1 
4T»fcofcHS«ttJi«i-CMt» B2©S^ttSl5T? 
&ofcg&#£ 9 feftiRi: ■LT5c*X*>-5V^I45c*X + 
X' ©jjflj&Jt (JK?%) tt*#v*t>©i:;%*.&ft5. J: 
-3T±eUfc»«aHPI«rlB-rtl!0f**)5t>©i:#*.bii 

[0 13 9] *fc*»WCtt, fflGKttM£Jl4©B& 

IlLfciSot, 5c5RXfc5V>tt5c*X + X' ©M^-%^ 
[0140] RWfflkM 4 ©B^fiSteJI 3 t ©#ffiAi£ 

ff-cr*ffiCB£att£Ji 3 in tmfc&mzm-r t© 

b*t» r©tt^J4«^i8r*4:. *?IIB#ffiAjfi^lc*5*t 
•57C^Xfc5V^«7C^X + X' ©ffi^Jttt, AKRKIC 

[0141] *^^©<t 5 ic, friES3SfiSttg4 tt, *tr 

e»BHAififiHc*JV^-C» H««ttJi3llfcrti*>5l!:Ufc 
«»6>»B!l«hT-^©a!«*ff4t>*i, 

[0142] &4JHM!iaii©s§n«ttJi4jca8v^, fltr 

IH7c^X&5v>tt7c^X + X' ©WJtiil^ifiSS 
0Ttt, @€®Ett«3^©#ffiA^PjHfJia#aAtS*MB!l 
©®B*(rJC 3A£A±3 OA^TW^ffl^-C^fe-rS 

rt*s»*Lv\ r©tsiatt/£Bi&isg (jRyt&afltr) k:*j 

(+5^ 1 ©K9MKttJi 1 4 ©»* LV^Kg|Sffl-e&5 0 
[0 14 3] *fc*5I^T*W:, 5«l4©ifitt 
§A t ©|^ffi©S^fflfl©ffiB(CT a ^-e^fig^ ^fc«S 

fm&mz& it 5 » 2 ©sss^tts 1 5 1 ne^flui 7 

[0 14 4] r*to%*38Wett, S3H«ttH4©HS 

(pJl-TC^Xfe^V^ttTC^X + X' ©jfflfiKit (a t%) *s 
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[0 14 5] ft*i*3BWtftt«EK»«ttJi4 0iBfHL 

$g 1 OSMttttJe 1 4 ttgiS-efc 3 AfiLt. ® 2 CD 
E&St&M 1 5 l4ftffiT"fc. 7 0 A«Jb&5-C*> 9» io 
TRBWSS 4 t> 7 3 AfiUhoBOP^ 

[0146] rtoj; 5 \z*mwx~immR&m.&m4 sr 

[0 14 7] 4J8*«We»±H2-C*«taB (*MKI 
flj) Kis^-CRaifflSttJi 4 Srfg 1 ©£&&ttfi 1 4 tm 

[0 14 8] tfisatt (»«St» fc*srt5£ 

[0 14 9] ■Tfcto'MWett, 5E*X (fcfcLX 
tt, Pt, Pd, Ir, Rh, Ru, Os©?*.lSJ 
fctt2i«£JLhtf>5E3&-C*>S) kMnktet—tfy Yk t 

IR. «WBRi*atttJl4©|jWW«c, MBR»«tt«4i 

B£fllttl 3 k ORWV'pti < £ fcHfcSrIW-frMBfc 

[0 15 0] **WBffffitS««l<offiifi»K:*5rt*W 

esttfftttJi 4 zm$tfrz>±%m<»m.i8.i£* ioo«t 

%tlfcifl:> «J&5ciifX©j(a/&JtSr. 4 4 (a t 
%) £i±5 7 (a t%) fiJLTKi-5w4:*»*L<, <fc 
t)»*L<S46 (at%) El±5 5 (at%) &LTX 

[0151] ±B«*Ki9, £9ftm£Je4®B£%& 

3tt* Srgtt 5 r. k * < . fHEJiLffittiS«*©SlJ£T?B\ 
5c^X»m^lt Sr. SMSa«r*Lfcfctte* 

[0 15 2] Lfc#oT«rBfiM*ttJi4©jSRB, Sft 

^aSrJfe-f r \z X 5 . g&fiH4Ji 4 Sr*«ftiJ»? 5> 

^x.btiz><DX-, rottftfc < t-o-cj(HBS3i^ttS4^ 

^JtEi^Jt^T i 9 *#43S^^aW«r3B££*ar. t 



[0 15 3] «fc«rtB*fflK*iV^T*»&«llBiS#^ 

[0154] SfclMEK&ttttJi 4 oRVSr 7 3 A£t_h 
T-^-T5ri^»iLV\ r©7 3 AfcV>5MSl*. 
0 2 dSH-fg 1 ©R^BSttS 1 4 k m 2 ©S3SflStt« 1 
5 t -e»j*$*tfcR3!iaittJi 4 ©fcftBWfc^BSr-e-fe 

[oi55] 2 -eiiiB i <D&$m®m 1 4 © 

wpufHs-esA-efco, ^2ros3fi^ttgi 5©^ff 

ttifiT-7 0A-pJ)5^, K&SH4Ji4©Si£MffSr 
7 3 At Lfc„ 

[0156] juggtH- m^mm) K»^x&aMt&m 

3 A©ffiUP©SB#fi. *©fWrtKidi«>5^5c»©»J* 
ifcSrl 0 0 a t%ibfci:t. 5E^XCD«afiS;tt:^5 3 

(a t%) #±6 5 (a t %) £tTT?*>a£ L 
<. ±9*?£L< f*5 5 (at%) £t±6 0 (at%) 
£TF $ e>lc**t6il^©«»H:JW£-Ct> 7 0 A» 

iOiW-Cx TC^X^ifl^lt/65 4 4 (a t %) W±5 7 

(a t%) £JlTO«Hrt*>'5i4:*#*K» £9#* 
KI14 6 (a t%) K±5 5 (a t %) KTt?S>5o 
rtVl-i!?ll2(C*-r^t^(C. 7. 9X10 

4 (A/m) £H±©2SElMS-&«**r#*rt#^r«K* 

[0 15 7] SfcfcBW-CHSEJUXiTHRX' (fcfc'U 
7C^X' ti, Ne, Ar, Kr, Xe, Be, B, C, 
N, Mg, Al, Si, P, Ti, V, Cr, Fe, C 
o, Ni, Cu, Zn, Ga, Ge, Zr, Nb, M 
o, Ag, Cd, Sn, Hf, Ta, W, Re, Au, 
P b . R V#±«5£»0 5 *> 1 ft 2 «^±©tc^ 
-?*>*) tMntSr^-y?' FiLfc^y^lStK 

ttatttji4«r^u rrott mmmfem&m3frtim 

tuSUiLfc^oT. ^./-<y^^flESr^Jwii5< b>5:*s 
bUER3il«ttJi4Sr*R1-4-i:-e, iWa5c*X + 

X' cDffifigJt Sr. BfIIB@SettS3i:g-t-S 

[0 15 8] ^fctfrlBTC^X' i-tt. %iXtMnt-C 

n k TMi^SnSiBtft^Oft^jfii©-*^ «*i-55£ 

^SrfflV^r.i*5»*bv\ atlBX-Mn 
-X' ^&©*^f-30RSr, X-Mn^©fefStJ;!) 
t>j£(f5i itfs-et. tWBB£«ttJl3fcflD*Bff-e*« 

-a-«ffiSr«*>^-r<-ct5„ 

[0 15 9] *fc*5IKT*«:. £&0tt£J|4 £B£tttt 

13 tcofffiffl/M< tt-SBSr^S-g-^ffiir-t-Sr t 
as#*WiL-CV$jflS, llWE*«^tt«Sr»riM-S* 
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k mfeM&S 3 k J* fc e>*s r t &mfh 

[0 160] iWfcfe^BJ-Cft. SfgXtMnt^ 
tc^X fcX' kMn 

tLfc^-^y h£ffl^T*^s'*&i-J:?>£&«£ttJi4 

fcLfc#ot\ */<s/ fciSK Lft/5S?>iI 
S5R»«ttJi4t*Bti-6r.fC, 5aRX*5^tt7c* 
X + X' <DBf$.it Sr. iWBHSSHtJi 3 fctt 

«HER!WW4JB4 0riW©Bk:, gifSK&atttJe 4 J: B 

jam&i 3 1 <nwm<D'pt£ < t *>-nx\ mzB&nw&. 

[0 16 1J fe5V^I4, TC^XiMntSr^W-r-SS^ 
ttJl4«rj*»t5ri:-T?, 5c*X*>6V*tt5G*X + X' 

ssttJi 4©j&bi©i8ic, innesaftai«ui4 ^B^attts 

3 1 ©#s©'>ft < k t>— fjEsss^tte 4 ©& 

ABffl k MIBBftttttJI 3 ©It AEffl* Aft 5>*T t> £ 

-?©'>ft< k t>-»fc2W£tt«fc t-^1-< -C# *. 
[0 16 2] ±e©±5fcLT»j*3fr;teBWMfc*M6 
£ i K X o $ fefcttJMIttB 3 t RHS© 

«igirft5 0 

[0 16 3] +%tohmim9lK.tstt&E&!*&M4 
Ht, 5c*XfcMnfcfc£tf1-$Ra«tt*f*K ifcSWi 

Jt, HjB»ttJi3lC|ei)!i»5lCUfc*for, Mn 
7C^Xfe5V^tt7C^X + X' Ojg^-%©it^*stt*p-t-5 
«K##ffiU S&fcttBE!!HM4JI©^ft< fcfc-SB 
©It Afllifi**, C u A u - I ffl©ffi'ME#«BM&?- 1 ft 

[0 16 4] fcfcjfcfSW-m. ->-Kl~f-f 2 

*#««©*£«&£ dH^sm) ©*j**H4u:*-*-. 
4 ^-rmmmm^m^m LfcaDeauug©* 

[0 16 5] 14, 5 fc^-fWf ffilii, -WkLX®6 
iCTfrt t. 0 iiE&mBsM 4 ^BS&ttJl 3 ©T«fc»J« 

[0 16 6] £TEl4tC^-t-±5l-Tffig6±ICv'-K 



i/^t2 2 U £ h K mllB K i"f -¥2 2 ±(c 
K3l*ttJi4«:JtWW-3. 

[0167] ittlfSTi&JI 6tt, Ta, Hf, Nb, Z 
r, Ti, Mo, W©5*>^ft< 1 1.— a«±©5c^-C 
l&fcZfrX^ZLk&KiLXsW fSIBTflSS 6 
itJB^SiiSSinE^— KWir2 2© (lll)ffi 

ffllBTffl»6t©#S5t 5 Ffi : ft^[«](-'®5feBBlBj$* 
afc»fcftrt&ftfct>©T?*>$. IWaT«Ji6r4«*.tf 
5 0Aeg©MSff-fflBjS£ii5„ 

[0 1 6 8] l!fJ!2v'-Kl~('-¥2 2tt, it ITEM 

e> ja *) , wssK»m&M 4 1 ©#b t wft #irj 

\c (111) ffi^fi^BBlPl$tiTV^„ irE^-Ku-f 
■t2 2«:, NiFe^, fc5^11Ni-Fe-Y^ 
(fcfc'LYS, Cr, Rh, Ta, Hf, Nb, Zr, 

t i i»e>aHai5^ft < 1 t> 1 a*fc«2a^_h) 

^$ix5-t^»*UV. £fte>©#Kt9&£$;h-fcS' 
-KWt2 2ttTa#^J*£ftfcT*B6±fc:jft« 
Sft^r tic ± UKStatt® 4 t©#ffit¥^ft*[Ri»- 

(111) iB!JJ'«feElftb-^-<4S. 

[0169] *fc**WCttllWB'>- + 14* 
*tttf»J**nTV^ri:#»*U\ HUBS'- Ki"f 
■f 2 2 Sr*«ttT?»*i-5 ZkKXV, MBS/- K W 
"T2 2©tt:ffiB:«r*#<-t-*ri:^-C*» *M36>bit 
ix5-fe^«»©IWB^-KWir2 2~-©#$fE£»$!l 

2 2^gSL^1-<ftSt, lffiM3EflS* (AMR) ©ffi 
T^A-^/>!>-tf^/-f X©3»4H3B!»9»* U< ft 
v\ 

[0170] IWE'V- KW * 2 2 Sr^tt-C^-fS 
left, ±ISUfc«»©5t.N i - Fe-YM (fcfc'U 
YI4, Cr, Rh, Ta, Hf, Nb, Zr, TiH 

asai*^«< ki>m$.tz\*2m&s±) *m&.nt 

tS3S^ttg4 ir©#ffitWft^t- (1 1 l) E* 5 
«*EI«I1U J W<»*U\ Wi2->-KW-t2 2l4, 
CTx.«3 0 A8*-Cj*J*Sft*. 
[0171] ?c^B4 5 mrlEv'— KWt 

2 2±t»riE$jiSRM8ttt«4H:. mi©S^tt« 
2 3.^2 ©S^fiStt* 2 4 , RXfim 3 ©R3t®tt® 2 

[0172] #389mi. KTffijR 1 ©S^ttS 2 3 % 

^ 2 n&.mm.'&.m 2 4 , s.t?^ 3 ©s^estts 2 5 

(fcfc'LXIl, Pt, Pd, Ir, Rh, Ru, 
Os©5*>ia*fcf42a»±©7C^-e&5) tMnt 

[0173] * fc*55 Wett, ^S-S^attS 23,2 
4, 2 55r7C^Xt5c^X' -g-^ (fcfcU5£^X' (4, 
Ne, Ar, Kr, Xe, Be, B, C, N, Mg, A 
1, Si, P, Ti, V, Cr, Fe, Co, Ni, C 
u, Zn, Ga, Ge, Zr, Nb, Mo, Ag, C 
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d, Sn, Hf, Ta, W, Re, Au, P b , 

[0 17 4] ±!2©i§£\ tflfBX— Mn— X' &&tt* 
TC^XirMn t Ttffta£ftSffi|IM&^©MlMK:7e*X' 

ni:T*j*£ft**ta^©*?-£©-tta*» 5E*X' 

fc«*3ftfc1MfflB»*-Cib3 £ t «A 

X' X-Mxi$&\£lt<<XM&-1&kt:ltHfZZ. 

[0 17 5] *»WTtt, ftl&tfj|3KifeaM£Jl2 

3, 2 5£*fiB-f 57cijfXfc5W;i7ciifX + X' ©*US 
Jtfc, »2©R3*SMM2 4©ro*X*>S^tt7ailX + 
x' ©ffij&it £ ?) t#< LT^5. 
[0 17 6] $fc«nBftl©K8HttttJ|2 3 £*3©K 

M«ttJi2 5i©WU:»**ix5J(S2oK5*aHtJi2 4 

[0177] ttCK 1 ©RgUttttJI 2 3&U5S& 3 ©R& 
SSttS2 5<07c^X$>5V>li7C*X + X' ©*aj&ifc£, 
»2©RMHBEttJl2 4©5ciHX*)<5V^Ht7C*X + X / © 
IWJtJtJ;0 *>**<•*-*©», B2-<?IMJLfc©i:ra* 
"C*>9, Little, R&BJttJf 4 tfs^fclij 

»?*»6afl!l*T-^«)aE«*b^1-<i-i*Uf>, 

Kfc^T, itfrfBH^BSttJl 3&tf->- KWt2 2Ct 

[0 17 8] ttlBg 1 ©J5BU8&JI 2 3&tfS&3©K& 
<KttM2 5(Otc^XS)5V>«7E^X + X' ©»J$Jttt5 
3 (a t%) £JLh6 5 (a t %) 6tTt?fc5C: 
t<, i?)»*L<tt5 5 (a t%) £JLk6 0 (a t 
96) WTT?fc5„ SfcfflrGJfU©K9MttttJf 2 SXtWIS 
3 ©£&ateg 2 5 ©^Jlte 3 A£*± 3 0 AUTthZ 
r. t aw LV\, ffl&lf B 4 JcSrf s(Eft«o»&-eHt» 
»EISiatJ«»3©RM«ttJi2 3, 2 5«r**l?*il 

[0 17 9] aMEJB2©K9MttttJ|2 4©5G*xa>.5V* 
«tc^X + X' ©JNU&Jtf*, 44 (at%) Fii57 

(a t%) KT-e^rtSti*. »*L<tt, 4 6 (a t 
%) £t±5 5 (a t%) J^TT-fcS, 3C*Xfe5Vtt5c 
igx + x' ©ffi$Jt#i©S5fflfi-t»$*v5i, 

1 k j: o-cwe* 2 ©kbubisji 2 4 wt^a 
ftWfrT-*»fe»au*^««b^»i-< a*. 4*si»e»2 

©K&BSttJP 2 4 ©ffi&ftt 7 0 A«t±-? fc3 £ £ *s»* 
U\, ftd3H4l!:*-*-*lt«©»6-J!:tt, KtG£2 0>£ 
3£BStf:l2 4©lgJI£ 1 0 0 AS*T?»*L-CV^. 
[0 1 8 0] *fc±IBLfc#S^fi£ttS2 3, 2 4, 2 



Sgl.RU t S&3©K5&Btf4Jl2 3, 2 5£, Sf*2©R 
BHttttJI 2 4 i 9 tfiv^^y ^ J!f^BE"C»flM-* £ fc 

a»#*u\, rtt{c«to, ffltrai&tJW3©£9feattt 

S2 3, 2 5©5c*XfcSV^Hi5c*X + X' ©ffifiKJt 
Sr. Sg2©KS&8*4Jf 2 4©5EH*X*)5V'>tt7c3!lX + 

[0181] fcs^w^-m, aatmm mum 

flft) K:*JV^TlWBR3*«ttJi4*±BUfc3JMrw»* 

«T©#)£KJ:oT?ifllER&&ttJi4£*-Ji-C 
»j*Ufc»$-Ct>» !W#flK:5G*xab.5V*tt5G*X + 
x' ©lej&Jt W/o) *a«IK:SCfl:**T»fiW-sr 

[0 18 2] *1"j£*Xi:Mni:*^frfSRS*«tt«- 
*k *><5W45E*Xi:X' fcMn t-C^$tlfc^-y 
y h«rffiv^"C^/-«y^lcJ:oTR3iS«tJl4*»*f 5 
Rfc* *>-KWf-t2 2*»fclWl<&K:UfcaSo"Cfc*fc 
*/V*#*BE£i«5< LTRM«ttJi4*:JjWL-C^ 

itres»a«M4«rN i »aiiwaibfc«»-e» ^* 

JB4«r*iW-*©"C*>*. 

[0 18 3] r©#g:tc<fc*Uf, 5ci(fX&5VM45c*X 
+ X' ©ffi^it tt, ^-KW-1r2 2t©# 

ffia»&itneRa**tt» 4 ©w»©«fj)wtifiK:*»rtr** 

KHS<*oTV^ BftfBif&fiSH: (J*?%) Ht, 1MB** 
ftifii»bllWaH«*ttJi3 *©JHBfca»W"Cl&*K:»< 

[0 18 4] r©fc*7clgXi)5V>tt7C^X + X / ©& 
J&Jt Ht, ->-KW-lr2 23tt«XBWtJi3 

fc©HLB5iEfl»c*sv^T*t>*#<, ■W©»tf«fiWtifi 

[0185] ««5tmeB£attti 3 1 <ofmsmRxr^ 

- K W -V 2 2 t ©#® ffi®-?, ««IIBR§SfiSttS 4 
^■f5^:7C^©ffifi!tJtSrl 00a t%ibfctv^, 5c 
^Xfc5VM47n^X + X' ©ifi^it5r> 53at%£i± 
6 5 a t%«TKl"J-6-i:*<f* t<, i9»*L<tt 
5 5 a t %£A±6 Oat "/o.^T'e&So 

[0 18 6] «^RttttttJl4©K«^K4©>f jt&ftiE 
•Cs iJfB7C^Xfc5V^^i5c;^X + X' ©*a^tt*4 4 

(a t%) ^±5 7 (a t %) £TF i + S r i 1>W* L 
<, it)»*L<»44 6 (a t%) £Jl±5 5 (a t %) 
^T-CfcS. 4fcl!f!!BR$aBM±S 4 ©^SSr 7 6 AW± 

[0187] m 4 <t 5 KlWfBS$fi£ttJf 4 ±JC@ 
SJKtt* 3 SrfcriW*. 13 4 K^f*lfc«n?H:H 2 i: |Q 
B^flmffS^ CoUll, RuI12WC 
o 1 3©3gd><b£5, ^^i^«^>573:!Jtf{ffifc$4^■rv^ 
6. *»«*.«IWBCoBtl 1©KWH:2 0AS*, R 
uil 2©^fffi8A@S> Co^l 3©KJ?(41 5A 
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[o 1 8 8i gmmzm-t nfcfcio-c, s^attS4 

[0 1 8 9 J *|8M-Ctt, ->-Kl"ft2 2&U ! lSi 

ISA 3 t©#iro'>i< t r 
ffi-Cit^- K W -t 2 2 h 5 i^UHJSBSttS 3 tf>*§J,« 

[0 19 0] #3&^-?l4, ±iaoi5(-irlB'>-KW 
*2 2fttfHJ»tM3fcJ**-.5«fc, 5cil§Xfc£W4 
5c^X + X' ®|&J^#$V^fU&tW3©K9MttttJI 
2 3, 2 5*KU L*»f>SWB«l»t«B3«)Sai« 

tti23, 2 suite:. «WfflKJ:oraSJic^ai!l«H?- 
'*»5>aiMIH^K:** b-^-T v ^B^-CJgfiK $ ftfcfg 2 og 

2 ©S&B&ttJf 2 4 ©»»-C«ffi#Jltf t 1^1-. » 1 

jKf83©Rs*«ttJi2 3, 25 tm 2 (OBL^mmm 2 

1 .RtfffS 3 ©R^SSttJl 2 3, 2 5 ©§P^-Cfc . V- K 
-V 2 2RTfmfeM&J§ 3 tW#S-Cil§)i-^S-g-^ 

SUS-&*#*»5ifc#-eS, £fl*fctt7. 9X10 
4 (A/m) KJiro^me-g-a#^ffl#-r6ri:>65-et 

[0 19 1] 04^?- ±51^ mflH@Sfi£ttS3±{c 
t»lx.«Cu#r*m$nfc*iBtt>t , KS2^fiEU * 
&K«WB*«tt+IH]JI 2±t7!) -8*14/1 1 SrJftjH- 

[0 192] if|B7U-^ttSltt^Jx.«Ni -Fe-g- 
M9iCoI10fCifiEJnt^5„ *fclWB*« 
tt«fWJi2HL«Atf2 2Aa«-e»J***l„ Ni-Fe 
3-&M9J44 5AU&-?Mf&£h. CoBll0i45A@ 

[0 19 3] *LTH4K*f llWE^y— «tt 

<s. itnE«««7©iWHL«*.tf3oAam["c*><5. 

[0 19 4] *38§fl-ei4±iELfc K3MMSJI4 
OT1 (@£BH4/f3i©#ifi££*MII©ffi) Kv'-K 
W"fir2 2fcRtf-CV*3. ItfBS/- KWt2 2H:±t 
Lt, B«.Sc**!S»b* 0 , ia>%j&!ftttttJI 4 t Off 
SiW^ftte: (111) BB*»«3feBlftlbTV^. 

[0195] r. <0fc*{Cf}Ev'- K -t 2 2 -klCj&fc 



$tifcS3satti -aits 1 -&~e<D&m<Di£ 

AEfofc*fcWBffBI:¥fTfc#fofc: (ill) Ea s ® 
*EiSj$*v*1-<. *MMtt&We*<fca. coiSU: 

<«Sii:lc J: oT«St*fls* (AM 
R) a**#<*0, S£«tt*rti±4tf<5£i:#WT? 

[0 19 6] *fcH4K*-MtlftWCB:, fiStfcfl:*© 
fcJbfclBWfcU aSM*r£*ff*<t>*# <■*-<&:: 
5 r. t Lfc» 9 ■?*>$. ffilB£&*tettJW 

/h*<*9i-rrt» JfittSfc* ttttTi" * i i: d» 6 , 

[0 19 7] @4^-t-T*S6*»P)«SS7*t?©SI 

JM«r»*ufc«» nwaasriw. a 5 

ftfc v"- 14, igd.fii^as^ t BS-tit* 

R»«ttJi4i:©||.BlJ:sRf4*iajK (1 

1 1) ffi^^E^bTV^. 

[0 19 8] SfclWlE^- 2±K^$tvfc 
&3£&ttJI 4 tt, *J>4 < i t>— «B©8r A*i6# C u A u 

tti 4 e> 7 y -bh4j§ i * -c©#ji # HfiiB#ti t mf 

4*lpJfc (ill) ffitfftftBGl u * &K:ftiBK&ai 
ttS 4 i: H i~f -* 2 2 ©#ffi I & OTifrfES&S&tt 

je 4 1 m&mtm 3 1 ©#ih©/>4 < t t-gp^^s 

[0 19 9] *^?q-Ctt±IELfcj;5(-, i'-KH't 

2 2 co^t^J; 5 , R&m&M 4 *»6>7 P 1 * 
T?©#»©ft*KlFlttfWB#ffii::Wft#lRlfc (1 1 
1) ffi^«*ffirp)U »*SS«s^<!5 C 5-i : fci 
9. fefcmtm (AMR) ft|Sj±$*5ri:iJS-Tft5. 
[0 200] **5±lBLfci5(-v— Y\"( J r2 214, 

NiFe^, fcSVfiN i -F e-Y-g-^ (fcSLY 
14, Cr, Rh, Ta, Hf, Nb, Zr, Tii^S 

»iix5^*<fct ia*fctt2aa±) ^^nsr 

UV\ BtllS^- KKt2 2 **«Mft"C»*i-6 - i 
J: 0 , ttllBV- KW + 2 2 ©ItlS^S:^:^ < 1"3 i t 

\2 2^<Dftm*nu-tz>z.bt^m-vhz>o 

[0 20 1] *fc*5IWt?f4, S^fiSttS 4 t KW 

t>R»«ttJl4 0^*< fc*>-«©tt*«jiii6*CuAu 
-iat©B5'EfjE*«B)»^lJ:SixTV^5ii:*»fe, 9IM& 
Sir J: o T WIBS3S«ttg 4 * a«»c JF»HI»^*» & tt 
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fc*t<-*-5ri:*-e#, &Wma*7. 9X10 
4 (A/m) »±<DSE*|S^«ff*»5ii:#HrffiK)fc 

[0 2 0 2] *fc*»WTtt, W1B#BI^*< tfe 
-&TiWB&3$8£ttJ§ 4i^KW + 22i 
jR, &tffiJB#®H<0'>#< fcfc— »-e»ES3*»ttJi 

4*r22b<o9m\* RtfRB«ttJi4 4:HJ£*ttJi3 
£<Z>JH5H©4>4< fct>-lBSr*aE*ttlit«or 

[0 2 0 31 4fc»^*J6-fi;K»«ttJi4«)5t)* 

i (Dmm&m 2 3 tjg 2 cos^attJi 2 4t^a 

F. Xtf»3©S»OHM2 3i:jB2<DRai«ttH2 4 

[0204] ±Eo±5KiW[saKas«ttJi4»±, tc^x 

(fc*:LXB\ P t , Pd, Ir, Rh, Ru, O s CD 
5*>ia*fctt2a£Jl±<©5c*t?&5) ^Mn^^t 

X' (fc*:L7G5RX' ^ Ne, Ar, Kr, Xe, B 
e, B, C, N, Mg, Al, Si, P, Ti, V, C 
r, Fe, Co, Ni, Cu, Zn, Ga, Ge, Z 
r, Nb, Mo, Ag, Cd, Sn, Hf, Ta, W, 
Re, Au, Pb. RTfft±M7i^<»?him*tc\*2 

T?»*SJl5:tiSffSU\ X-Mn-X' -frft"CK 
S»«ttJi4*S»**ixS»fr. X— Mn— X 7 

SH^fo 5 V *HtB*H*#T*Jft* $ *bfc X - M n - 
X' X-Mn^^it-<T*&T-^5rJ£tf^r 

[0 2 0 5] *fcH*te8*fc*5V>T, mries^»tta4 

tcr±^ +2 2tC|Rjd*5KLfc^oT, Mnl: 

^i^xfcs^HtTcsRx+x' <D^%<o\tm^. 

[0 2 0 6] **3n<OjtWKXi|CO«*0#&tt, SWftS 

4#flH) fc*5V^T»3<OS3SitteS2 5©5c*X*>5V^ 
ttTC^X + X' O0$ifc<S;, » 2 2 4 <£>tc 

SRXfc5^tt5c5RX + X' Ofij*Jt<t»)t>*f <-fa 



ffTlBv— KKt2 2 tS3^attg4 fccDflLffil-Ctt, 
MBS/- K 2 2 <0ftii*Ji«a>JtoE* SrSW 5 ^ 

^:«<a9]fcaI!Mb*»LTv^6^:#A.e>^^, flask:* 

[0 2 0 7] *fc±IBLfc»**WtJP^TlftER3S« 
ttJi4fctt. BJtlKteJi3fcfta>5fcLfcj&SoT. Mn 
(C^fi-^7C^Xfo^V>fl7C^X + X / «%(Olt$ 

a«t;H4#fiH) fc*5V^r»l<OS3ft«ttS2 3 05c* 
X*>5v*Ht5E*X + X' (Om^itSr, SB2<D£3$B£ttJl 
2 4<07GiRX*>5VM*7GS8X + X' <Dftj*JtJ:$ 1 (>*f 

Xfe^i^TciiiX + X' ©ttj«Jt (JS^%) Sr. MJP£> 
**WiEa»6HS«ttJi3«|!:Lfc*oT*/r|c*#< 
Lfc^fcRSMMSH 4 SrrtRrs - 4: ^ k 

[0 2 08] -Tftt>t>H 5 tC*rf v— K W -V 2 2 fcSE 
^£;hfcK»«f4B4fctt, Rip*f6j©*HI««d^H 

mm&m 3 hbkiri** 5 i- Lfcaso TMn i£#-r stesrx 

SWB ( t , WI««* i e>^-K^ir2 2fcfi)3&»5fcLfc 
SoTMn K3*t*SS*x©JS-7 : %^M:*A s itftl'r5« 

[0 2 0 9] -ttt^m ^-KKt2 2i© 
Ifffl IiE«Xt;HS«ttB3 to#ffiHiS«Ki6»5K 
4 *m&^%±7zM<DU$LVc%: 100at%i 
Lfcirtfc* TE^XfcS^ttTBliX + X' OJB^fcJtW:, 
5 0 (at%) H16 5 (a t %) £AT^h% k&tfr 

5» 1 xt^» 3 <Dfc&m&m 23, 25 oa^o&i&jse 

1 (53a t%—6 5 a t %) fc&<3< t>0rC&5o * 

*»BB»iRt^3<os»«ttJi2 3 > 2 5 (Dm&mm 

<DMc1&m (5 3 a t %) J: 5 t>%ftatt£&tt3K&ft 

ttS 4 <0tt*«ffi©*fiii6 (50a t %) (D**S/h S < 
4 t 3 t(D#ffiH-em^fe«^^-f 5^c* 

tfrie k i^^f t2 2 ct)#® 1 is«, xt^H^estt 

S3 t^#SHiS«Ttt, 50 (at%)£U:6 0 (a 

t%) »TtW:^UWiU\ 

[0 2 10] *fc*kttaa^*5»t55£*XRV5c*X + 

X' <DMf&lt m*%) tt, Ki¥^Tfp]C0^*:#ifi"C4 4 
(a t%) £JLh5 7 (at%) JJim^rt^L 
V\ ro»*«ffltt, ^RSie 

2 0S«I 2 4<7)7C^Xfe5^te7C^X + X / ^* 

(4 4 a t%— 5 7 a t %) i-S^< t>0> 

t?*)5o 4fct^IlS7c^xfc§v^^i7n^x+x / ©iaj*it 
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li, 4 6 (a t%) &Lh5 5 (a t %) ETPC&Sri 

[o 2 i i j *tz*&wv\*. mesguttttJB 4 ©g&? 

1 3 i ©||lBBH*»&We*a5HKiEV^«i©* 2 ©4KjB3£ 
T?©S& 3 ©«*£, atfttE'>- K ■¥ 2 2 t ©# 

b i a>e>mejis i leaven©* i ©{£««#*•?©!& 
i ©**•?», tmmimmfrfflofs 2 ©^c^tm 

nfc*H-55E3HX*>5t'>H:7C*X + X / ©lE?-?-%©Jfc$ 
< , SffSEm 1 ©«$«#£$t?««-?1l(j!ES& 2 © 
1 ©fWHilrtllfC, *fcfllB^2©<Si®»# 

«*&«^HtfnBfii 2 ©***>&$ 3 ©miciRiit 
[0212] «*ttiw«»i©{saBMtfftH5Ci&»-r 

5 0 -©j&SIF, GH^USiklK OSMBMW fc*sv*T» 
1 ©K&fl&M 2 3 tm 2 ©S&BSttB 2 4 t ©#ffi, 
fttf» 2 ©£&fi£ttg 2 4 t f[ 3 (DfcM&tm 2 5 i: © 

[0213] j&KgRg (iMi) -ettntness 1 Rxm 

3 ©R&fiStM 2 3, 2 5 ©^Sg 2 ©K3&«t£Ji 2 4 
t-Jt^TTC^XfcSV^TC^X + X' ©jtofclfcli;*:^ < 

glS0tf3©Ka«l2 3, 2 5£$2©£&aH£ 
12 4 t<D#Boa5^T-ifi^a:tfc^^-?)tWt#^t) 
ft3©T\ J»«Hiafcj3V^rH:, ME@S^ttS3tw 
#ffiHrt>ibiOTe#ffiHfc»vMM©Sg2©<£^# (/dft 
F) *T?©$3©«#fc:}3tt37ci&X&3V*t±7Gi!fX + 
X' ©Mlvi^-rSM^/o^Jt*. X^-KWt2 2 

t©#® i ^b#rfe#ri i kjevmii©* i <Dummn 

(j&HG) *-C©f|l©«l«t*3(1-55c^X*)5VB:7c 
*X + X' ©Mnfc*tt-3ISHP%0>H:*H:, IMB«asSI 
#K©^2©^-t?©7C^XfoSVMi5E^X + X' ©M 
nfc#rSJS^%©Jfc$J:!?t>*#<*oT*5!K L2>> 

*>«!J!Hf& 2 ©&«it# (£11 F) -cme* 2 ©«*«>& 

»3©«*t*»tfC, jE*X*>avn47G*X + X' ©M 

i|;!>PU HI6»i:WfS^l©iSffll«# MMftG) -CM 2© 

©|Sg|C*5V>T^lSO { B3©S^tte2 3, 2 5 ©5c 
*X*>5VHi5GifcX + X' (OMtti!, ffS2©£&B£tt 
Jf2 4©7cSlfX&5V>tt7C*X + X / ©j&ajjfcJtfcJt^T 

1-^fc©t,Sbtv5o 

[0214] sfcOKaw ORuaaffi) k*jv^t, usi 

SU t B3©S3SBH4g2 3, 2 5©5E*X*>5^tt7G§K 
X + X' ©i&^it«B2©S^attl2 4©5c^Xi>5 



vntsax+x' ©fcj*jfcj:9t>**vvfc©fc, xtMA 
mza^x, «fji2s^#ttS4(cn, ^jp*^i©*is© 

trtWE«PDIJ©fl«*»6*WE'>- KKt2 2i ©#B I 
tefotfr, SfrlBTc^x&sv^fiTc^x + x' ©*aj&it 

[0 2 15] «d8ffiGSMttttJl4M:)IMtUSlcJ:oT % 
IWB*ffiHT?H:»e*ttJi 3 i: , BfFfB#ffi I K 

^+2 2 t©w-e«a^i£St«re-tt©t#^f>ti, - 
©&&&*#&::* t , iimmstift«&v i a®-?© 

TcXXfcSV^ttTcJlX + X' ©iiflj&tt: (JSW-%) I4> l£ 

[0 2 16] Lfc*oT**WT?tt» MISR3SJKttl4 
tt. KWY2 2fc ©#ffi I ififlHi:* flflffi^- 
-Y-^2 2fi!|{C(R)^5tCLfc^oT, iflS7C^Xfo5V«: 

fc, H€StttS3fc©IMifH)fi»K, Hfr!E@£«EttJl3 
WtC|R)^5t-bfc^oT. atflB7C^X*>5Vtt7C^X + 
x' ©JS^tfiftH- 5««*s#fi£i-5 r. t b 

[0 2 17] ±12L;fc£&B&<4J§4 iS£lttl3 i;© 
MH> 4iV-KW+2 2t ©#ffi 

i-emfefc^e-st. mflB#SH, ifi#-c©7c^ 
X&5V^li7C^X + X , ©jgT-%ti, ^KepgJcit^-c 

^^bSBiJ*?-^ <o%nfcfitet>ti, *$J5cSaMg^« 

[0 2 18] ^*5f^Q ! am©S:^fi$14a4lrioV>T, # 

©mfiKM: (JR^F-%) ^«^i-<5«*tt, @^attS3i: 
©#ffiH^?>S3fi<KttS4 ©^*^i- 3 AKi±3 0 A 
£AT©l£Hl*3. RXfis— KKf 22t ©#ffi 1-5^5 
4 3 A£Lh 3 0 A«T©ffiS^-C 

m i <DR&m&m 2 3&t?^3 ©snatt 

I25 ©# 4 u v So 

[0219] j^ffiCK&ttttJI 4 ©Kff I* 7 6 A^± 

* 1 atwis 3 ©sa&BJttJi 23, 25 ttse-c t> 3 

A»±, 9 2 ©S^«814g 2 4 ttJWSTfb 7 0 A£*±& 
S-e*>9, ioTR!l«ttJi4±fl£t»tt*<S-C 1 {>7 6A 

JM±©KJ¥^St^5<, 

[0 2 20] £©<£ 5 K**WCHtWIBKMaEttJi 4 Sr 
7 6 Afit±-W8jsWLtfJ:v^©»Ji» BfFlBS3Sai4S4 
©BWfcttJfcCJt^TJK -C* 5, 

[0 2 2 1] H5K:s%-fTHMi6d»?>flMMl7*r©8l 

SI!l©Mffil^H:, 0 1 !> -MteM 1 ©<K-(liSria 

s%x*iftuc»*..5fc«>©^- W7»i5 tmw,m8 

[0 2 2 2] ±B©J:5ltH4lt*i"^KW-1r2 2 



-18- 



*»H-CHi*BR!MlttJi4SrJ&— JtCX-Mnft 

J*, $>3<^ttX-Mn-X' m^M^.LXhX^\ r 
©#&-fc*5VTtt. V-KWt2 2 tK&M\m4 b 

ttWlsira©'>ft < fct-ft-es^wft^JtlcSr^ftfe 

[0 2 2 3] ^C^Uli, S^i&ttJf 3 
ttS4i©#ffi©^ft< fct>-»£#fi^il-U fc 

5 v >tewis#ffi©'>ft < t -arc, wissstiesttJi 4 

[0 2 24] 0Ri*l£Hi©£3&&ttJi 4 tt, P t 52 M 
n 48 -&&-C^$ti5. WISP tMnMt'MJtlfc 
R&M&M 4 -C& 5 1 , v— KWt2 2 ,&.tf@$gfl£te 
1 3 t ©#&&Rtt#S < * 5 *» b , 
T1-?>t>©©> WiE£3aS£ttJ§4©4>ft< tfc-g|5©*§ 
JMf&liC uAu-I ffi©ffi&jE#»H!l**a»e>j«0 x 

mBbWfttmx. (ill) E#«fcBraju wiss 

ttttttJI Ab 9 s-Y\"( J r22b ©#ffi©'>ft < i: t>- 

2 ©#«(Ct 9 »lit«{ls*Sriai±$*S r. t ^^tib-c* 
5o 

[0 2 2 5] *fcWfEK&&&Jl4 ir>-KW-f2 2 
©#ffi©'>ft < b t>— ttTRMHBttJB 4 fttff- K W 
+ 22 ©»^-«R* J|4 oTV^Tfc <£v\> 

[0 2 2 6] *fc**WCJ4, «*.tfBJt«ttJi3*fc 

fcrtSfts* 1 ©s»*ttJi 2 3 jvr, itres 
atotttJi 4 a*sg 2 ©KaatgJi 24ii3 ©s&sms 

2 5fcTMftfc*;h/rv v Ct>J:v\ @£BJ: 
ttl3Wt©#s-c\ H£ttttJl3©;ttAtt&©tt)&£ 

ft 9. S*»^aM|LHtfiT-fSt>©©» > 
- K Wf * 2 2 b ©#ffitf*WfEi— KKt2 2 ©ft! 
*3t©«*ftS»t *v^tt«K UT*J <tif 4 S&B&tt 

fcfxfctaK WIS v-- KWt22t© 

ffB-C, flfTl2->- + 2 2 ©££*£«©»£&£ 
ttSS^Kifi-C** < ft 9 , L^tSSt^Wl*^- 
KK + 2 2©#ft{c,tr>*t<-r5rtdS-C#5. ft 
fcr©tt©^fi$14S4©#I^^(c:iaL-Ctt, 13 3 

fBv—Kl^f-¥2 2lC[R)^5i-b/c^oT > Mn(£*f1- 
57C^Xfc5VMi7C^X + X' ©©■?%© Jt^^ltapf 
5«*##?9EU *fc«^»*ttS4©BW©«1»*{* 
iSiOfelfrlEv'— 2 3F*U::f[SV- KWir 
2 2 iro^ffiirWftSg 1 ©{EBSWfcRJtU #IiE@ 
£ffi£ttJf 3^9 tzffiEH&BttJe 3 t ©#ffi t WftS& 
2 <nmm.W*Wife Lfc 1 £ lc, MIES'— KKt22 



t©#ffi*»e>twessi©fi2B9W*t?©«*tt» wism 

1 fttfJB 2 ©iK»*JMH©«*K:Jt'*-c, IWBtb*** 
#<, WISH 1 ©fiffl«H|LSr*tf«*-CHt, MIES'- K 
u~f*2 2 £©JMEfci«artT, fiftflatt*d£%Rtt&£>s 
^tt^aGRftfciftfc-t-S:: ir*#* LV\, AMIES'- 
Ki"f+2 2t £&$H4J1 4 £ ©#B©4>ft < 1 1>— SP 

[0 2 2 7] *fciWas»8MtJi4lJ:H:» WPrtovv** 
ixa»©#3ra»&fl&ES'— KKt2 2flHKfatt-C WIS 
7c^Xfe5v>tt7C^X + X' ©IS J f-%!J J ii*-t'5fi*W* s 

a r. t t < . $ & vnmsLwamm a k 

Ht, MIES'- KWt2 2 i©#ffij£^i^ MIES'- K 
Kt2 2flli-lPl*»5fcLfc^oT, BfrlS5c^X*>5V> 
ISTcSfiX + X' ©lS^-%^«^-r 5«*##«Ei-S - <b 

[0 2 2 8] SfcMfES— KW + 2 2#J&£$ft54§ 

£&8&14Ji4©#i|SM4, 1EUX-Mn^, 
5^^«X-Mn-X / -a-^i^lS^Stvft^. tflRtf^Jfe 
*»€>RM«tt#mi: UT-^WftN i -Mn^Ktt 
mi-ZZ.bi>*imx*h<9. *fcHtMn*£*L*V*ESI 
«Mt*W-C*oTt>J:V\ r©ipft*&-Ct*l8W(C 
J8W * *>— KWt22 ©#ffi(C i ►> 

[0 2 2 9] $P>fcEl2fc^H-<fc > >-FWt2 

2*»«*nrv^iv^ii^-C't>R3i*ttJl4*» B4ic 
*1"J:5lc3Jii|-e»*b-Ct>J:v^ H2©«^K«rtB 
Ki*atttJi4«r3JIi|-c»*U *©a*M63l**-fr. 
4:ICJ:9» WIBS?i^tt®4lcl4 % WV^iftiofinWK 
*»5> B^attS 3fl0{^ (rJ>6> 5 K Ufc^c "CM n KftttS 
7imxh^n7tmx + X' ©JR^%©lt*iSJiJP"f6 

-CMn^3tt57C*Xfc5^f45c5RX + X' ©JS^-%© 

ER^SStt® 4 ©4>ft < t <b-«B©ISA«]fi^C u A u 
- I ffl©B»ME#«BlJ**fcfcoTV*a 0 fti3d©t % 
H^JKttl 3 ©#ffi©'>ft< t t>-g5/5 5 *Sl^ffi(c 
$i^TV^5^^ S>5v>tt«ilS#ffi©^ft< t h~^XM 
*©«HfJg*4 fc«^f B ga(R)iSS^ft o t ftoTV'* 
5ri^jf*U\ 4^2©^ K3fiBStt^4©@ 

fem&m3bRttm<Dmax Ta, Hf, Nb, z 

r, Ti, Mo, W©5*> ia*fci4 2a£Jl±©5£3gft 

^©*«tt«WT?»***Lfc«aiJB7*s»rii*n, -© 
«ae 7 1 s^satt^ 4 1 ©n-ciuftiett^iB^ w 
mK&M&m 4 tzttmifflam 7 1 ©ms^ wis 

7C^Xfe.5V>«5c^X + X' ©JS : F-%*s^-r5fil«-5S 
#*Ei-*'(>©t*itbn<5. 

[0230] H]2ft^LE]5 t-^f aS^tt, ft8£ 
«t«tftSft*3lW-k:46ffl'5r«-C*>5. 02. 3^-fag 

3©±«K»j**n-CV>5iS. 0rBBS36ttl£JB4^H)t 
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m&m 3 ©TI \c J&f& £ fix i> ± v \ 

[0 2 3 1] J»HfiKC:l3^-CT*»&»2© 
S3S«I4115 > $10K!ftM£J114. 

14, 15 0flj£fttflK(?«£H H 2 T? 

RWLfct>©i:IBI«T?*>.5. 
[0 2 3 2] £©±5fcKII«ttJi4!iS@J0KteJi3© 

So 

[02 3 3] m 6 ^yifiVT. \£> /<>fl'-7WM8&. 
^CSb*^t±, T*>&T«Ji6, £3Mttt£J|4. 
tti3, #BH4*FpBJi2, 7 9 -«ttH 1 RtfftWi 7 
©HTHMMSfcJBjSU IWsaWK©PS«fc^- K^-f 
7^15, 5XtflH8, 8£J&&-fS„ 

[0234] f; fell 6 (il^H-v'V'^Vw* If WW^Sfil 

meei:am^^i-*3^rn. j*KaKfKd3v^TH4-ei!i 
93 Lfc© t P!ttK:ltBK3iHKttJa 4 £: 3 g^T-^-r S 

[0 2 3 5] 1-*t>*)T«fiS6±tC, fS3©£3&S£ttJi 
2 5, $2©£&8l^2 4KtJC$l©£gH8ttJl2 5 

tol >t 140 4 Ltzi><t>h mm-Q h S„ 

[0236] n,xmtm*m*b* ^ssmmsnm. 

TMn (C*l~r'57C*XCi|S^%(Dlt*/ii5iiJDi-5fg^fc 

^Sft-rSo * LTBtriBS^ttM 4 (D'pta <th—U 
(DftefeMfefrC uAu-I S©ffi'ME;fr$.aiJ*&^-c& 
9, ff* U< FiiS«ttl3 i:©#I©'>4< i: t>-«P 
aMHfrfrttfcfc * Jvr 5 d\ *> S v M4 iwaff BOiWt 
< i: %-&^#©te^£IM 3 llfto;fc«j& £ *otv^ 

So 

[0 2 3 7] **siiirS5&lBeJi4©j&£ic:tt, ±IB© 

Sr3Efl:$-er-C, tc*X&5vH:5c^X + X' ©1S^F% 
£, Rff:£lSlfc8i*fc3Effc3*3;^fc±oTJgj«LT 

[0 2 3 8] */cg|4, 5 K W -\r 2 2 Sr^T 

-rs«J§sif4, s»aei4JB4*HS«ttJi3oT«fc» 
^ft-c^sa*, ircssftttttje 4 saseitttttJB 3 o± 

[0 2 3 9] tmT^?), TifiJl6, 7JJ-B£ttS 
1, *^tt [ fF B 1«2, @S)8ttl3, K9fimtJi4, v- 

8, 8£^J&-f5„ *:fcr©#^t£:fc^Tkiifrf2v--K 



2 2 ©ag&w^wfc^ttn 4 , 5 -cmm Ltth 

[0240] HI 7 R&m 8 14, *5SW©fl&©-»'^l'^ 

So 

[0241] isu-m, Td»e>TS6Ji6, s&i&tte 
4, mi£M&m3, ffi&&*mm2* &£xfyv-m&. 

JUjWftRbTSMiSJtrvS. r©^J£0!lT-f4, 

[0 2 4 2] §S^jfetLT«, *fTil6±|:. 0 
2 T-fftiK Lfc0 2 ©&&8S14J1 1 5 Jgca%i 1 ©£3£fl£tt 
M 1 4 £fjJI LTKSWteJi 4 L, BtrlSm 1 <OR 

a«stt»i 4±teH£*«yi 3&?&jj^3 Q fcs^i4itir 

IBS3ft«ttJI 4 *H 4 TRW Lfc 3 BR-?&f£ LT h X 

\/\ mmm 1 ©s^BStt* 1 4 at/WE* 2 oe&.w& 

Hi 514, X-Mn^4 (fc^LXtt, Pt, Pd, I 

r, Rh, Ru, os<D?h^-?nfrm-£.tztt2ms>. 

±<7)7U*-Cfc5) , »*L<f4P tMn^, £fcf4X 
— Mn— X' (fcfiLX' 14, Ne, Ar, Kr, 

Xe, Be, B, C, N, Mg, Al, Si, P, T 
i, V, Cr, Fe, Co, Ni, Cu, Zn, Ga, 
Ge, Zr, Nb, Mo, Ag, Cd, Sn, Hf, T 
a, W, Re, Au, Pb, S.t/#±S7C^© 5 *> 1 9 
*fc(42a«±<07C^-Cfo5) -CJglfcf 5. 

[0243] #3§9n?i4iifiiBfg i <Dfcmm&m 1 4 1 m 
fem&m 3 to#a©'>/i< t t-ssf4#s-g-^ffi(c$ 

5 (4, f&ft&SKi oT^Iim^-d^ffillJ^JC^ffi L 

So 4*sKfB« 1 <DBtf&mtm 1 4 Xl?^ 2 (OB3m& 
Ml 5 5r«^-rS7C^XfoSt/M47C^X + X' ©»^Jt 
=S-gOKff#lcB8LT{4llI2T^Lfc 1 bOi:I^D 
T-foS„ 

[0 244] **5fJlSS3*«tt« 4 (DMf&Ktt.. ±12© 
5r^lk$*T, TC^XfeSV^ttTC^X + X' 

[024 5] Hfrl2R3fi^ttS4<0^^, fiftiaSrJS 

1-0 MfBfi^a^ ±ot$2 ©s^jKtts 1 5 xn^m 
mm i4t^2 oK&esttJi 1 5 iB-c»j*ia«!»fii 

S-ticioT, ^KDS^iKltSl 4©g5^t?t>^ 
[0 2 4 6] ^a^W7C^XfoSV^47C^X + X' <D 

4fcWBRai*ttJi4©^*< t 

h-Wofe&ffi&iK CuAu-I MroE'M^IlJ*& 
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ttttJI 3 &tfK3&8*14Jl 4 ©ilftABffltf Aft ZZLbfrX 

[02 4 7] *fcSflfBS^fi£tt^ 4 **M&aittfc*J^T 

5>Blff*l^©+*^*^"C7c3(fX*>5V'>H:5c*X + X' 
OjBrilH:*** < LTRB«ttJI 4 £^f£ Lfcil 

tt, JBW*rti©«t»IIM«*»bH36«ttJi3«k:rti*»5»J: 

LfdSoTMn lc*t tc^ X ©Bf %© Jt^iJSJiiP-f 

*LTiJlBK&&tt»4©'>fc< i 
C u A u - I fflOB&jKWftBBfrT- 
■Cfe 9 , #* U < tt@£fi£ttJI 3 £ ©#B©'>fc < b 1> 

[0 2 4 8] *b-CH7fc*i-J:5fc, 7y-«ttil 

ttT^^^V'v^-'fT^Jil 6, 16 

[0 2 4 9] ^iCx^^fxy-^/fJ^lie 
tt, X-MnM (fcfcLXfi, Pt, Pd, I r, R 
h, Ru, O s<D?h\i^-ftlfrim&tc\-Z2MU±.<07C 
mT-hZ) , ff4L<i4PtMn^, *fcf4X— Mn 
— X' OtfcLX' fi. Ne, Ar, Kr, Xe, 

Be, B, C, N, Mg, Al, Si, P, Ti, V, 
Cr, Fe, Co, Ni, Cu, Z n, Ga, Ge, Z 
r, Nb, Mo, Ag, Cd, Sn, Hf, Ta, W, 
Re, Au, Pb, XU f «r±*7C^0 5*>ia4fc«2 

[0 2 5 0] fflS^fX'f-xl'its^Txmi 

i-Slctt, 7 y -BSft/f 1 ±icfg i ©£&®ttg l 
4&g£U *fefcWB»l©Rai»ttJil4±K:*2 
l 5 *r»*1"*. ffiCJB l ©SMt«Hi» l 

4 Autnens 2 (os&HBttg i 5 it si 2 1 © t m 
c-cfe 9 , i-tct>hm$&m 1 ©s&sjttJi 14^2© 

R!K«ttJil 5©5c*X*>«v^tt5ESllX + X' <DMi8.tt 
X 0 < <S*V U*»t>WB|S 2 ©S&B&ttg 1 5 tt 

[0 2 5 1] ^L-C^SSrJSI-CtJciioTWIS^y 

6tt, *^*m»fe»HM**fc*»fc*»U MB* 
^fx^WT^il 6 4:7!>~«ttJil b<D$m 

[0252] i&mmmcidvzffiis,^? xj-^^v/u 



7X§1 6<Dj£%XfoZ>^t*7t%X + X' <Dm*%<DM 

1 6 <r>'pt£< b i>-U<o$£M>mi&n, C u A u - 

H:tWB7 U -8St£8 1 b <D#B©'>fc < t t>-SB»i#g 

[0 2 5 3] *fc«6t^f*^r^|l 6£ 
H4-cRMLfc3JMlT?»*UTt>J:v\ r©*a-(ctt 
MM" r. t ± o Tlifjlfrx * * * ^ $W T * 

1- Lfc^-oTMn JC*f1-57C^X©I§^-%©lt 
«nE+IBMi«*»6>ttlB7I>-*tt 

JHx©JK-?%©it*i9«Jiai"r*«*i:!WWEi-'5. *u 

■CUffi^^^f-*^^ T^Sl 6©4>ft< 

u A u - I S!©ffi'tjE^aBiJ^-efe 
9, ffiL<tl7!)-tttil t<Dftm<D'J?t£< b h— 

[0254] 19857 V 1 ©Hffi!lSggi5-ett. 

^zc^vVH' T^.S 1 6 M-CO^^fiS^lcJ: 9 0 
^X^(Rjlc^E{fc$^ 7!)-Wfeiloh5yi'S 

[0 2 5 5] r o i 5 1: LTfdcJ Jlfe'>y ^ if y 

7 i) -itti 1 O f7 7^tlTw««©M;«5 

H*x#iRia»&H*Y#i«afcaEfl:i-5. -^^y-Ktt 
S 1 rtT?©8Wt©*lRl©*» t » H3£8tttS 3 ©B£tt 

[025 6] Sfc@7 (C^-f-i/V^^ fcTi'/VK/gHK 
StfflWa***?-^, H4, 5T?RWUfc5^-KW-1r2 

[0 2 5 7] £©i§£\ MIS->-K^-f-¥2 2H:, 

m&m4 bTmsemzR^tbtiZo mibv-kw^ 

t)55SHti4i:©Mim*|S]i: (1 1 1) B* 5 
«3feffi[p]LTV>5. WIB'>- KWir 2 2 SrfflV^Sri 

■c» ssa^tts 4t>>byy -m&m 1 *t»©»*bi«o 

(4, (111) SiPgftBlftlU *t*««a**t<* 

[0 25 8] ^*5fl(FlS^- KKt2 2 ©#IH\ 
«ttJi4©#*#KHLTH:, 04, S-etftMbfcfc© 

[0 2 5 9] *fclttB*>-KU'^ir2 2«r» =-9Xf-x. 
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[0 2 6 0] H8I4, EH7\C7ftti/>'yji\'X\?>s</v7 
[0 2 6 1] !2l8^1-j:5l-h7S'^*i*(B] (m&X 

*[ri) (nrnWi^v^f-x-^'S'^T^mx 6, i6*s 

»J***l, MIB^*^*^^^ T*Jfl 6, 16M 

a. 09x.t4*s i o 2 ^a 1 2 o 8 *©i»lwm"C»*3*i 
[0262] fiiB^^^^sv^-rT^si eatwft 

j&DHkff Gftfi9tt) t-*5^Tfg 1 <DR&M&m 1 4 t 
[0 2 6 3] ■J-4t>t,*-f«nE» 2 ©J&ttttttJI 154: 

jgrtft. wisb 2 (DRmmm 1 5 ±k» 1 ©ss&astt 
ji 1 4 u wimm 1 riwb 2 <oR®m&m 1 4 , 

I 5<D^H^^-y^^X^\^X^i7 

■wrxg 16, 1 6tu flUls^*^ y-^^ 
7^11 en^ittiHii 7ftt»fci ( tfr&t**^* 

VS^*-f T*JI 1 6&tKKtitS 1 7 ±tC7 y -iKteJl 1 
*»J*1-5. IMfc** y^7xl 1 6 frttjft 
•T 1 ©R&SMt/I 14^ fl 2 ©K3$B£t£Ji 15© 

fo^&m&ttnxMmZftX^Z. tt*sffiE$ 1 
SfifiSttJil 4SU t ^2WS3SattSl 5©5ciifX;fc5^ 
I4tc^X + X' ©»«it^'K)**tnbTttH2-CRW 

[0264] V -fiSttS l 

ft, SfTE7 3 -m&m 1 ©»ftfl*it*©J*l3lE«:£rt 5 r 
£ft<, x^^fiy^qr^il 6 f4T&aiJ#HPa> 

SX&SV^TcjUX + X' COH^-%©MnC*|-rStt^ 
tt, 7y-«tttJill!:KSl*»5R:Lfc*SoTliJiPl-*«* 

* < t h-&<D&&m&tec u a u - 1 ffl©B^jE*a 

i!Hfcfi4oT*!9, U*»t>ff*L<ttllWB7!>-aEtt 

I I i©#E©'>&< t t>-»tt*a^*MBli*oTV^ 

s» muBsaus^sMnc <t 9 tins 7 y -ssnauf 1 ©pgoi 

«SBf4, H*x*i*il!:iMtKfl:*n» 7y-B£t£Mi© 

5SSKia3^x*iRj^attn:i»^.e>jxTv , '5. ft&ttiie 

i^^fxV^q7^U 6Sria4-CKWUfcR3S« 
ttS4iH«l^3e^r^LTtJ;v\ £©*£lctt 
JRUUl ZM-T z i Jc i o -c W&c * ;* ^ * T * 

ji 1 6 icis, w*2rffl©<t>mff**>&7 y -mttm 1 « 



X + X' ©JS-f%©Jfc**Jtlpi-*«*4:, ItfJfBfPflM 
*a»fe*ME7 y -8£ttJf 1 fcK*MII©iBfcl*ia» 5 K bfc 
TM n 55c^X ©IS^-% <Dt&$tM%1to-t Z>& 

1 6 ©4>ft < i t-S5w^s«jg^ s c u a u — I m<nm 
•bttmim^-zh *), »*L<ii7y -&ttJi 1 1 © 

[0 26 5] *©&, #JiB7 y -M£J| 1 ±|C#attt* 
11512. BSttttJlS. K3Mtt9Ul4fttfftaj|7*tt 

[0 2 6 6] #as9J-ei4j&«lJ£P& (fl&feaitt) 

T, *iTlS@!t^tt« 3 ©±(^^ 1 tnBteW&m 1 4 

OSiftflM£B 1414, IK 2 ©S^^ttH 1 5 K Jt-<T7^ 
^XfcSv^tt7c^X + X , ©iiaj£Ji:as#K £tu 
< (4SfFlE@^ttS 3 i:©#ffi©/>^< 1 1— 
^tt«KftoT*J 9 . L*»t>«IB!B 2 ©£3&&ttJl 1 5 

[0267] miiem 1 (DR®m&m 1 4xt«B 2 ©s^ 

rtictor. tfiiSS^ttS4(4@^ffiS3t©# 
ffitcdoV>T. Bflf2@^«ttS3©S^#^««)*SrS 

rj 5 r. 1 4 < , ^msm+i* bmm&i-^mm^m 

[0 2 6 8] *^"C(4, fi«BffiSrifiL-CVSi:tfc, 

fflisssiestts 4 1 g^etts 3 1 ©#BTMiHa«a 

eS9ftflH£Jl4 14, ^SHMjH^bSflM&^fcafflfc* 

4 i: H3£JKtt^ 3 |B]-C*^-J-*KiMfl'&aWW: 
fl&fcfcJt^T**^ *#ttlctt7. 9X1 0 4 (A/ 
m) WiSrJJMWiifc^-CtS. *fcllWBRSI*ttJi 
4 frjftKSIVlcdsv^-r BO 4 K^-TK&Bitt® 4 t P^tc 
3l^t?^fiELTt>a<s r©#-g-tcf4^«iaSrJ£i-i 

t{cioT*triss5iatte4ic(4, Kff^fpjw^rfl®^ 

je*X©«^-%©Jt***»li-Sfl«i:, HWEfnMW 

5c^X©S^-%Olt^!!i5^P-r5^i:!i s #4-r5. * 
LTSf[|ES5fi^tte 4 < t t>-»©»*«l3il*C 
u A u - I S©S^E*«IIJ*&^--Ci> 9 , # * L < t4@ 
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(Dte+fem*. it tttt ABA # A & o fc« & i4o-cv> 

So 

[0 2 6 9] **sr©ili6^t*jv>rt>^-KU"f^2 
2SrfflV^Cfc*t?*S. WB'>— K^-V 2 2 tt % R 

■V 2 2 ©JBjjSfc «fc 0 £&&1§-B*#&*S*$*3 r t 

©*Mi«fc:BLTriH4, 5 -CfftBJ! bfc <t> © £ IW«fC* 

So 

[02 70] £fcfl}12->- K -V 2 2 El 8 ic^-f 
i?!;3i^^fxy^7^ii 6 ©Tfllfc^l - * 

:t«5jftu\ KlE->-KU'>f-V2 2©^lCt9Btf 

t # „ y y 1 1 ©Bt?a9iftsa«ir&»# 

[0 2 7 1] *HW»-*5»t37 f 3.T^f>'^ 
/^SBfliSSaWftSfr?- ©«5tSr*-TBrffiia-Cfc s. 

[0 2 7 2] H9J-*-rJ;5l-. T*»bT*B6. 
1^14, @£BSttg3, #aH£*BB2, &£X?7V 

-«ttBl©-Lfctt, #«tt*BB2, S&ttttftS. 

S3S«ttS4, *5iU^^S7^a«JL-C«S$nTV> 

So 

[0 2 7 3] TikB6^&ftMl7»-?©^J|lt 
©WfflfcHt^-K'VT^BS, 5, BBB8, 8i>m 

[0 2 7 4] Jffi#*fcov*TriBl 0fc«RWe#e> 
ROT" 6. *KS!l»l!:i8V^T2o©Kai«ttJi4, 4£ 
DSl©S9MSttJll 4fc»2©E»»ttBl 5©2B* 

3Slci-6. MTIBflS 1 ©K&BS&JI 1 4 te@£8£ttJl 3 t 

*Lr»**n. *fc*2©R»aait3aii 5ttiWB*i 

©R&eSttJl 1 4 K&LTJ&ifcSftS. #Jf2sg 1 <Ofx3fo 
till 4Xt«|2©SaW»ttJBl 5tt, ±ISLfcX- 

[02 75] jSKItRltcisv^TlftBSS l ©S»»ttB l 

x' ©»j£Jt«fc0 £*K »4L<«@^1483 
b ©#ffi©*J>* < fc t-SPli^S-g-ttffilc ZtiXti *) . 

* *: miiH® 2 ©sttttttji » , f&mmic x o t^&bi* 

«tt«»Tf3g*S *iTV*$. flftEfg 1 ©£9ftflH£Jl 1 4 

2 1 5©7C^X$>SVI4tc^X + 

X' ©ft^&tf$KBttttB©KWeiiB 2 -eRH b 

fctrotPC-C&So 

[0 2 7 6] j&Rifc, BOB**?-. tWBBfcBICio 
T, 1lftieKttBtt04MU B£ttttB3fc©JHB-?imE 
H««ttJ!3©***a»©»3ft*rftrtSri:*<» * 



•f J: 0 KieHS«ttJi 3 ©BfcttB** 

Y^A^S^^ixS. 

[0 2 7 7] *J8Wt?tt» jftK&Klcttv^-rB&ttttff 
3 fc ©J|tB-T*ffrieB£BttB 3 ©ISA«ift«0MnKA^ 

S rt s r k ©4 v "WBj* $ nfcB l <o£3£B* 

BB-rs©lJ:a«tt<eili*"C«j**iifc* 2 ©R&BS& 
mi 5*r»j*i/r^a©-e» Bttaicio-cHJfeBttB 
3 fc©we*«^*MB*»t>**e>a«ifc 3 Faa!i»^*» 

fe«B*IHF^©3EBa*fT4toix, ioT«*i9t>*# 

tf» 7. 9X1 0 4 (A/m) KJiOSElftlS^aWfcffl 

#-rsrt*ST*#So 

[0278] ffMnm&vytmtzm 1 1 k^jvc^s. 

mi li^1-R3£^ttJl4K:[i, HS8SttJi3fciej^9 
(CUfc^oT, Mnld*H-57ci!IX*)3V'»r±7c3lX + 
X' ©Jg^%©Jfc^#JfJDl-S®*##&U *fcMIS 
4 ©'>& < £ fc-SP©fef B Sig«: CuAu — 
I a©ffi£uE#SIHW& J ? : -C* 9 , L*» L < «if[fB 

3 1 ©#tB©'>^ < t h-m-&#m&Vim\c 

$^^TV^S. **«nE*ffi©^*< i ^-Si5^ttiIIBS 
3SB£tt^ 4 t HseattS 3 t ©*S^^», h S V^littf* 

[02 7 9] ±IB©i 5 4 fc, 

3 icinj^ 5 f- Lfcd5 0 -CMn iC*f1-S5c^X foS V(4tc 

^x+x' ©n-?%©jt*#*»"f5B*##aEi-aa 
v^^*ilc^x^-x , ©«^%#*tv^»i©RB»ttBi 

4tf 2©Iiittil 5 tS:»gtT^figLfcr tic 

m i 4 2 ©ss«KttS i 5 tt«a^fe«*igi-*5*fri2 
SSifiSttS 4 as*&-fl: bfcm^fc*^ r. t rift < , 1MB 

fg 1 ©S3S^S 1 4 T?*,ofc»»-Ctt, tfe^t LT|g 
2©S3fifl«tg 1 S-CfoofcgP^it^TTU^XfcSV 
iiTC^X + X' ©tfj^Jtas^tV^BSfA^SfieEU MnlC 
*hrS5c^X&5V^r±7C*X + X' ©JS^o/oWJt^SrJl. 
•C^St, @3£fi£tt^3t[Rl^5fcL.fc* s -3T8tffi2it4i 
iJSJtlPi- SB«*^Sfe b X V ^ S ©-e& S. 
[0 280] * fcMES^BSttS 4 -m. H^fiSite 3 
fc©#ffijfi»i;:, SfrE@^ttS3|cfSi^5lcLfc^o 
Ti^lBSSi^K^4g4©7cmxfeSV^^45u^X + X , ©ift 
fiKit^^>-rs^*^#ft-rSt©i:#^P>^S. rix 
li^ftiSllC i o Tg5IBR3Sfi£ttS 4 t 3 © 

W-C«afiKfe«c5rS1-fc*-efcSo n»K. *tIIHS3iB£14 
S4tTi^6M6fcSV^ 7 t <D n "C t *tllSffifigt£ 

ft#»feL, WBT*B6i:©#B5!ftf, *>*v^ttlWE 
»S®7 t©#Bjfi^lc*5^Tt>, BfrE#ffi(-lpJ^5ic 
Lfcd5 0 TtaiSR^flSt4g 4 ©TC^XfcSV^ttTC^X + 
X' ©Bj*Jt!»«^i-5B***#ft-J-* , b©i: i **.b*t 
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[0281] ttttfiftBKttatttJi 4 ©b&b&ji 3 t © 
mx+x' ©aa^it, **v^Ht«rBsaaittJi4©0w 

[0 2 8 2] SfcrwUlfeWKjSV-Ct)^— KW-¥"2 

2 r. t 5 0 iait*)*«:0 1 2 |E*3ix 
T^S. l 2lc*i-±5lcTiWi8±li:'>- 
K^t2 2«U *6>lClltrB'>-KW-1r2 2± 

mE£3HttttJ|4 ±0KfllAliH 1 0 fc IHrc&S. 

[0 28 3] WES'- K l"f t2 2 ±|C»fifcS ftfcKB 
BSttJl 4 + 2 2W©Ji£|& 3 ©K3&8£& 

i25tU 3 fi»©B 1 ©£3MttttA 2 

3* U frl2^ lMf3©S^Itti2 3, 25©M 
K$**x3Ji£IS 2 ©£&&&« 2 4 fc U-CV^. 

[0 2 8 4] 04-CaWbfc©traflli-, sSl4V^I 

3 ©£®BSt£g £ V ix X - M n & 5 ^ I* X - M 
n-X' U SbfclB2fl9R»«ttJi2 4«) 
7C*XfcS^f45c^X + X' ©iSfij£Jt£fl&©2JI©5niii 

* e>i*:±fB©«k 5 fcJofcJtfciraEi-sr. t-eitiEs^- k 

Wt22tf3 ©S&SSttJl 25t ©#ffi©'># < t 

fc-«*#»&tt«Bfi:-ea\ HttK:B£flH£JI 3 fcf(f l 
©K$B*ttJ§ 2 3 t ©*B©d"fc < £ t>-8B£#&-g-# 
ffilc-C£5 0 *fcffiE8#ffl©*l>*< fct>— st-ea#© 

[0 2 8 5] *SfE->— KKt 2 2 B:, iJE@£fi£t£S 
3 £©|W£ ¥frft*lfllfcffi'£>Sc**© (ill) B# 

i^^Sti-fc^SfcSfcgrfB^t^fi 1 ^*^^ (1 
11) ffi^ga[Sj-tst>©t*5o tfcitlSv'- KWt 
2 2©*tKfco^TttH4£H*-C*>S#, WES'- K 
Kt2 2 tt*«tt-C»it«eifHls|.T?*>5 r t b 
v\ 

[0 2 8 6] HI 1 2 l^-f <fc 5 (-7 !J -fiSffll 1 £ 9 t> 
B *±«K:»J* $ tb SRMWHSJi 4 « 2 JUTO*** $ *x 

$. rnttEi2T?siwtfc»^t^<^c-c$)^. fcfe* 

y -ttttJI 1 ± 9 «>B*±1ll£&j&$ii£KgHtt& 
J§4 SrME7 y-^ttJi 1 «fc 9 t>H*T«K»**4x« 

[0 2 8 7] HI1 3teW l ti!>m&<OW&$:7F-t? t zLTjVZ. 

[0 2 8 8] IWfflftlfcrt, »*«ntaaiMt«r«Jiu 

*1-v*7 y 1 <fc 9 t>Tfl©KttttttJI 4 ©S& 2 

©K&BSttJf 2 4 7 y -BSttJf 1 <£ 9 t±W©&§£ 
affig 4 ©$g 2 ©SSUKttS 1 5 AKftllfcfcHfe 



[0 2 8 9] *fc±ELfcjfifiga:»:»Cj;i5, tUE^y- 
BSteJi 1*0% TftiJ©K^JKtt^ 4 K ri» BftKttJI 3 

ftp*- U 4 ©'>£< i fc-«© 

(111) S^RStcftftBlRl U La»t>#*L<H: 
MIBf— KW + 2 2 &tf SJ©8ttJl 3 t ©#ffi©4>& 

[0 290]-*, 7 y -jKtt^ 1 «fc 9 fc±(M©53i« 

Xfc5V>l45c^X + X' ©Mn|i*f-f 5M^%©lt^^ 
S^llKttg 4 ©/>/«C < t <>-» 
©tt*»3S*CuAu-ia!©ffiifE***»6*9» $ 
P>l^»* U < ttH^flStt^ 3 i ©#ffi©'>& < t 

i x <9h±.m\cMmztitcK&m&m 4 ©^gais^ 

(ill) B*RffiKiflbfeBlRl1-5. 

[0 29 1] *fc7 y -SttS 1 ©T«©R^fl£ttS 4 
T?tt, KWt2 2t ©!?-ffiS.U : @£fi£ttJl 3 i: © 

-K^t2 2i ©#ffia£®, S.t^@Sfi^4S 3tO# 

ffifi^T?!*, BfrE^-lJ-ffiiciRj^pt-bfc^o-cs^tt 
^4©7£^X&SV^f47C«X + X' <nm. i f-%&wp-r :! b 

mm i: fr&i-z>o ^ ©««©#*»» ~>-Kw-ir2 2 
.RtfssesttJi 3 1 ©#ST*irES^«ttS 4 ammc 

[0 292] 7 y -iKttS 1 ©±«!1»*S JX5 

jft^T-li, ME^ffil- ft 5 K L fed* o TS^^ttS 4 
©7C^X&SV>K5c^X + X' ©lS J ?-%* J «^1"5®*t 

^fffti-5„ *fcT a i?x*Bi$.i!iitz$mm 7 1 ©n 
t? tiu*ii:iRfcfi-rRriitt!p*>s. - © i 5 i-^s 7 
^©p^-etffl^itfiicSrieLfc^g-ictt, nnesaMSttJi 
4 km: % 7 i ©#ffiifi#^c*3^^T*^IE«as 7 ic 

[0 2 9 3] AWES'— KW* 2 2©^lC«fc9, 7y 

-sstts 1 i *> ym<r>Rmmm 4 ^5>i!27 y -^tt 

@ 1 i 9 JhffiijWK&BlttJI 4 *-e©«-^©^ftEl6)« 
(111) 9#K9£ffftBffi U 

[0 294] 4J8WES/— ©JgjfcHu El 1 

2&^0 1 3 iz^-rx o \z y ?v -m&m 1 <t 9 *>t« 

©K&BH4S 4 i TflUB 6 rai^fifc-f S - 1 SiftK 
^©ft±Sr(Sitt?#^*WT?fe5o 448lttEi^-Ku 
-f 2 2 7 y -^ttB l J: 9 i>±m<oR&.M&m 4 
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[0 2 9 5] HI 4, 1 514, #3^©AMRSfl£^l& 

[0 2 9 6] El 4 l^-fJ; 9 1£, T*>&tMttttff (S 

ALl) 1 8, #&*m (SHUNT!) 1 9, *3<ktf 

wmsskm (mrd 2 0*mm.Lxmmztix^z> o 

[0 2 97] ffl&tfttGttBtttJI 1 8 ft, Fe-Ni- 
N b 1 9 14, Tag, SS^ffiffiJl 2 0 

14, N i F e-et&lcZyM&LZilX^^Z. 

[0 2 9 8] mmM%fflftM2 0©±tCf4, h77^i 
TwSriS^fc hyy^lS*-^ (X^fr) ©P5fl|©g|5#l;: 
infsywwl (SlftttttJe) 2i, 2i» 

[0 2 9 9] Jfcgl 5ftt, h7S/^*B*(Sj (H^X 

iV<W7^I2 1, 2 1 £J&£U Mia^^^^i 
y^7^!2 1, 2 lMSrS i 0 2 -^A 1 2 0 3 S£© 
Jft»im-T?»**'ilfcilftWi2 6KioT!65. 
[0 3 0 0] ^LTBfrE^^^^^V^^T^g2 

i, 2iRxfmm&mm2 6±.ic, mfsmm (mr 

g) 2 0, #8&ttJl (SHUNTf) 19, fttWctttt 
M (SALS) 1 8$r«S1-5o 
[0 30 1] «ft3W6H:ov^-Ctt, (KMaa 

tfl) fc*5V>-C\ T*J12 1, 2 

1 £fg 1 ©SSitfiStt® 1 4 ST^If! 2 ©R&B&ttS 1 5 © 

2mmmxMfctz>. 

[0 302] mmmim 2 o \z#t zw\cm 1 
<£j§ 1 4 srj^fig l, ttcatftstfui 2 o (citneg 1 ©s 

»ms» 14*frLX. US 2 ©S&SSttJf 1 5 

[0303] m2xmwLtcm&kmmic, mcaii© 

KS&BSttJi 1 4 14, JB 2 ©E&BSttJi 1 5 ©5£sJIX foS 
VM45£^X + X' ©ffl$it;«fc 9 t>#< i<Dtt» 
* L < ttSmifitniJf 20t © #ffi©'>& < t t-fflJH* 

^affltt#&j&Kifi^&&&t£Wf;i ± o T^J$ $ ii»T 
V^o £*51i9fBSS 1 (DRimVm 1 4 .Rtffg 2 ©K&fl£ 
ttil 5«D5c^Xi>5VM±7C^X + X' ©afl^ttRO&S- 
E3ft«ttJl©M5$fcH LTi4ia 2 fcRH Lfctwtts) 

[0 3 0 4] SMQ.aft*i--i:fc«toT, fflr&£**^ 

jy^M7^i2i, 2 1 \*mm,M5mtn,m2 o to 
^■icasitaettL, ttB***7-*:'$WT*ji2i 

t88a«#UI 2 0 fc©JMfiT2»WS£**!WS4-*-*. 
[0 3 0 5] *»W"CH:, rtKKWKi&^Tttfti&ftJI 

2 0 t ©JW^IIftettft&ttJI 2 0 ©j£Afl!£« ©ft* 

SrgttS r k Ote^mf&XMtfL&titzWi 1 ©S^fiStt! 



1 4 i, i?a&3K<fcoT*MUte*a^«iiJte*K£f£ 

1-<50Ka3Btt«ttJ*-C«***lfc* 2 ©EatatttJi 1 

5Sr^LT^5©-e, ^«ia»C<t-oTS£^S5i!2 0 

I4\ 7. 9X10 4 (A/m) £l±©&&ift&atJl**i 

[0 3 0 6] tfci^^fiV^7^l2 1ti, 

2 o m t» i ©eshwsji 2 3 & &j$ u $ 

P> KiJlEfg 1 ©E3Mtt&JI 2 3 icm 2 ©5t3&B&ttJl 2 

4, &t*£3©KttttttJ|2 5 5rafcT^fiK-r?>„ £© 
t * HtJiESB 2 ©E3£fi£ttJl 2 4 © 5E* X *> 5 V ^ X 

+ x' (ommtt &m 1 at;* 3 ossumm 23, 25 

©tc^X&SV^H-td^X + X' ©*&fi£Jfc£9 t/hS<-f- 

5. * * L < ttffiGjB 1 ©R»i 23 k 

mm 2 0 ©#ffi©/>ft < k t>-»*r2HE£ttttfc U fc 
■5Vtt*&B#|Lffi©4>*< k fc-ft-ca^wlfr^Jtlcifc 
tt»*El«il«:*46*«. 

[0 3 0 7] ^(Di^^tT^fig^tvfc^^^^^y^ 
/V7^I2 Hc^L^aSrli1-i:, 2 ©E& 

S&ttJI 2 4 :PftB!lXtt*je U «V*T»*tt«fc J: 9 % 

1 3 ©sssatts 23,25 hm^mm^-To 
zi,x® t t!! ! m&<Dffim^?x'?-*yiS'UTxm2 i\c 

}4, W*£ffl©*n«*£>bttftJ&lfiJI 2 0«HC|Sia»5 
{C Lfc*5o TM n t#i"45a»X OJS-?-%OJt*!»JtiO 
lOTEfWW^blWIHBliMKOi 2 0 

So 

[0 3 0 81 l»e«l^L*3©RjiatttJi2 3, 2 

4, 2 5©«^at«»*fcBLTHtH4K:RMU*:t> 

©fcn«-e*>9. ^a^i-^Jt-s^^^^^v^-r 

T^S 2 1 ©lEA&tJWff «ICH LTttEl 5 

ii$i4 kmmx-hz. 

[0 3 0 9] *fcr©mfi«aHc*5V^-Ct>->— KMt2 

i?t,i^^5 : -^^v J /MT^!2 1, 2 1*s«^t»0iS 

2 0©TWC^$tuS#-g-|c:, HfHHiy-KW-V2 2 
^MlE^^^v^T^S 2 1 ©TflH-^1- 
•5. fc*501 4©#^-^t.v'— Y\"( J r2 2SrfflVTt> 
A^o r©^g-«, ffi|53i:!'^^-Y>'^WT^!2 1 
±KS'-KK + 2 2«r»riW-5. HfB*>-KW'lr2 

f-i>'^/^T^!2 1©#», KJI^«Ci8UT 
»4I214, 5iH«T*fc5„ 
[0 3 10] ±!ELfcEll 4fi.O 5 01 5IC^-f AMR^ 
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nmam 2 0 1 ssaftB-swuc * 9 * 

El 1 4 , 15 \ZW-tm$&ttM 2 0 0>E«*£#, El^X 

ftttftj|2 0©D«KoWfc#Ba*X*Kdltltit6>n 
5. ttW*«#**ffilW2 0*:^5iHc»£ 

m&M 1 8 asfcfc b-rtMOS-fra^/w^-lc A 9 . «* 

ssui 2 0 (DDmmcm^ rxmyutYismc**. e> 

■ 2 0OD**oSM|i«ftK:Ji*i-5«W:»b (*««St 
[0311] e«K»©»iii*rftH:z*iftn?*>9, 

5. 

[0312] 0168, I1H011 \C7F-tm%m.tfi 

[0 3 13] M4 0fc «itfN i F e 

0«0±fcT8B : ¥+S':/Jl4 l^fig$tfCV->5 0 *fcT 
S5^-^3'yg4 1 (Djifcte. El 1 ftV>U2l 5K^-tm 

ft»sa**3t^f - 4 2 asjt^ s ^t*3 9 » * b Kmsmn 

JSBBSMM*?- 4 2 <D±\C it. ±»*+ y 4 3 tfj&fc 

ft if-C^J* £*Lfc±£&v'-/l' KJf 4 4 $ tlTV ^ 

[0 3 14] itllHTgB=¥-YS'^ > S4 lRtfia^+y:/ 
14 3^ ^JMSi0 2 ^Al 2 0 3 (TAs^-t) ft if 

©«UMmicJ:o-c»j«S*tTi^5. El l 6 io^-f-J; 5 
jc, TS*^^y7 p «4 l^b±S5^y/!4 3£T*o 

[0 3 15] *|SWT?tt±iBLfc«t5t-53SB£ttS4(D 
[0 3 16] 

ttHRSrriUftU (Hft^Slfr) fc^T® 2 i 

iamuj:RaatttJi4Sr*>!t5»diJt*»6**2« obi 

©K&iKttJf 14t|2 1 5 ) -e#jfc L-/c 
3 0*lJit?»*Ufc»# (Jt&W Of-V^Srffi^C 



(Hex) bimteim (AMR) irSrSO 

GttMU) Wllrtt b-Ctt, T*»6, TJfiJf 6 : Ta 
(5 0) /7V-M&M1 : [N i 80 F e 2D (4 5) / 
Co (5) ]/#aHtH»IMJi 2 : Cu (2 5) /H£« 
tti3:[Co (20)/Ru (8) /Co (15)]/ 
9 1 OK&BSttS 14:Pt 58 Mn 42 (10)/f2O 
K3£8£tt® : P t 50 Mn S0 (110) /9mm 7 : Ta 
(30) 

(JtttWl) TtfJ)§6 :Ta (5 0) /7 !)-*»■ 

1 : [Ni 80 Fe 20 (4 5) /Co (5) ]/#8ttt«flB 
l2:Cu (2 5) /@S^tt*3 : [Co (2 0) / 

ru (8) /co (is) ]/Rmmmz 0 : P t S8 

Mn 42 (1 2 0) /W&mi : Ta (3 0) 
afc*W2) T*«6 :Ta (5 0) /7 9-*ttJi 

1 : [Ni 80 Fe 20 (4 5) /Co (5) ]/2Wtttfin 
§2:Cu (2 5) /!SBttl3 : [Co (2 0) / 
Ru (8) /Co (1 5) }/RmmM3 0 : P t 46 
Mn S4 (1 2 0) /^SS7 : Ta (3 0) 

(Jt«MH3) :Ta (5 0) /7^)-W&M 

1 : [N i 80 Fe 20 ( 4 5) /Co (5) ]/*flStt+IB 
!2:Cu (2 5) /@$gBSttJl3 : [Co (2 0) / 
Ru (8) /Co (15) ]/S3S^S3 0 : P t so 
Mn 5O (12 0)/ffifi7:Ta (3 0) 

(Jfctt«4) :Ta (5 0) /7»>-fi£teB 

1 : [N i 80 Fe 20 (4 5) /Co (5) ]/#*tt«f»IH 
Jf 2 : Cu (2 5) /@^JKttS3 : [Co (2 0)/ 
Ru (8) /Co (1 5) ]/£&B£ttJl3 o : P t 52 
Mn 48 (1 2 0)/§H7:Ta ( 3 0 ) ft jo±|ES 

— AtffcS. *fcN i FeMSOT tMn^OT# 

[0317] ±iHoi5fc«--9-^^w4, Rmmmvk 
^-cisi d i 2 o a k Ltz (mmm 1 

m 1 c0S3fi«ttS 1 4 bB2 <DR%tM&m 1 5 L 

tzmm o 

[0 3 18] 

[^1] 
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[03191 si i i-t^^Mcm^m^mi.±^(Dm 
5tu iafc« i RmttM* i -m, B^atttJB3fc©# 

— Jttt0!l2. 3fl4, t^WIWO'W-^tot 
[0 3 20] #ffiSitS:^S-g-^«»c:-reJ-ia, P t M 

tti«Ptt»:S8 (a t%) -C&5<DlC*j-L, HM 
[0 3 2 1] Wc[^*g^8S# (Hex) ]*fc*T*. 



•Sir, JBMIl-eiil 7. 4X10 4 (A/m) fc*Kf 
K*t^£&^B^££Cfc©l£*fU Itttfill, 2 

412, Jtttfll. 2±0tt**^3»JB£aMKr£t* 
[0 3 2 2] **^X«B^aWSr4CS*SJwH:, * 

mm*iz%nL j t?-t^mm#)fti&f&it\cm^p t Mn 

P t so Mn so -Cfo5„ 

[0 3 2 3] *:«L««L J Wv^«BW4«^JfCJg* 

[0 3 2 4] ±fH©2o(0*#$rS§fcLTV^5©H:, H 

m\c&tcn. m 2 ©s^tts tt«Bttfta*t?»* * 
*vo*3a»e>-e*>3. — *h«e« 1 -er±» 

/ioTV>5fcii?), lt««lO+-CH:*t***S£iMlrfrat 
[0325] *38we»±, rtBSBKiav^-c, H^lKtt 

m t cD#ffiffi!itc 14, ^s-a-w tut ^-rv 

1 (omm&m 1 4 Ktea^tttts 

\z.m l ©E3S»ttS 1 4 LT*BWfc*U*-e#fifc;5F 
ilfcf{f2©Ri*KttJil 5%»*b-cv^fc»fc» HM& 

mmv&mz&xhmnm 1 ^tt^jicit^r^t < 

[0 3 2 6] fcfcfcJKW-Ctt, R3SH«ttJi© h-^/^K 
J¥i^ig-a-iK# (Hex) t©MflUcoVvtf!-<fc 

(El 7) . HR^itL^iftlKatt «S*9) (-*5 
It 5 ■^^T'/Hi^T© 2 otfc 9 x *l£t»J 2 ©^gfi&tt 
H12 tPi:-Cfe<3, lt$5E^J5©K«^f411l2 0 kftCt? 
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mmw2) mmfctisXti, rt^. rmm6 Ta 

(50) /7])-m.&Ml : [Ni 80 Fe 20 (4 5) / 
Co (5) ]/#*tt«PIIM2 : Cu (2 5) /®%.M 
t!3:[Co (20) /Ru (8) /Co (15) ]/ 
IB 1 OKttfltttJi 1 4 : P t 58 Mn 42 (10) /$2© 
S&ttttJi : P t so Mn so (X-l 0) /ffiH 7 : T 
a (30) 

(Jt*«5) T&«6 :Ta (5 0) /7y-B£tt« 
l:[Ni 80 Fe zo (4 5) /Co (5) ]/*BStt>PW 
I2:Cu (2 5) /m^M.'&mz : [Co (2 0) / 
Ru (8) /Co (1 5) ]/&&B£t$Jf 3 0 : P t 52 
Mn 48 (X) /mmi :Ta (3 0) ft*5±fE}g3Bl* 

*fcN i Fe-a-&&T*P tMn^CTttJ© 

[0327] mmm 2 ±E©BE«j«fc*f * 5 
fc, 1 1 os^itti 1 4 ©is* 1 0 a fas l- m 

2©£&fi£t£Jll 5©W»**«S*-CV^5. 
[0 3 2 8] ilBOfcf-^A'WJM&atltLfcfc'. £ 
&*£-g«# (Hex) <0^#$^aU^L/c 0 HI 7\Cm 
•fXoi^ P tMn^&©h-*/vB£J?tf s *£<ft*U* 
ft 5 K if, jdfcffl 1 XtfJt&fliJ 5 <t 1 &£&l£r&ttjm 

*#<ft.5r ttiVofrZ* 

[ 0 3 2 9 ] 3IIi0y©*§£\ PtMn^4©h-^8 
J?£J¥< LTVK fc % Si? 2 ©£&fi£ttS 1 

5©Slff£*#< Jttfcftl 5 Kit^MMl^ 

JMS-&*#tt*t < ft 9 , 1— */HW# 8 0 AfiLkfc: 
ft5fc, 7. 9X10 4 (A/m) £JLk©£iM&&«» 

[0 3 3 0] Jttt«5©»3\ Stltti3 0© 

JKff#l 2 0AgS£JLhfc:ft5i. 7. 9X104 (A 
/m) 6H±©S»tt^«#*4Ca*S, £ffitt2£lnlC 
S9MS^«ff mrlBS^fiSttS 3 0 ©S£S£ 
S^JS^d 2 \c it-^X ± t < Lft tttttf ft & ft v ^ t &t>fr 

[0331] ir^roiW^, mmm2<DXo 
fc, jftRSRlc&^-CKIftatttJI 4 fr$ l ©£&&ttS 

1 4 2 ©SaW 1 5 © 2ft« Lfci^, *t 

-n ^aiswft^^i-jftv * ti±m 2 

©RaiaEttJI l 5 * % M£W9K±^»j*Lfttt;h«4 

[0 3 3 2] *BMT?I4IH1 7{C*-rH»^*d»P>, K 
3§HKttJl©h-*/Hg)¥:i£r8 0 AE*±£-f*Lfi 7. 9x 

io 4 (A/m) £)i±©saws-&aEff*fie)ii*ri:!P 

fc#»5, r©t#Sl©Silttil 4©BlfftfSl OA 
■Cfc5rt^?>> B2©£&8£ttJil 5©BU|E£7 0A 

[0333] ftfcfcssw-er*, K&ttttJB&AK&R 

(jsnaair) k*sv*t\ n©s»il4H4tf 2© 



S&BSttSl 5©2ST-«fieLfc^g-ii*3ft5^1©R 

austtJioKif*. ^fttt-^ttn- (Hex) tnmmz 
o^xm^it mi 8) . ^^fflSL/cf-vT 0 ^©)^ 

GS6«3) BWHriitL-CIi, T*»b. TifiS6 : Ta 
(5 0) /7!)-fttil : [Ni so Fe 20 ( 4 5) / 
Co (5) ]/2fM&tttpP(M 2 : Cu (2 5) /®%M 
tti3:[Co (2 0) /Ru (8) /Co (15)]/ 
% 1 ©K&BSttS 1 4 : P t 58 Mn 42 (X) /$2©£ 
3fiBSte/f : P t 50 Mn 50 (1 2 0-X) /ftli7 : T 
a (3 0) ftd3±B»»«f©IMIttW¥«r*t>U-Ci3 
*). hn-At?*>5. ^fcNiFe^ 

XtfP tMn-g-A©T(+#©»<tttitfiJ*ltSr^U at 

[0334JI1 ©S&BSttJi 1 4 ©JRRPAft Sttft 

©iJ-vy/i^SiU ^VT'/K^fea^iSLT^ 
(Hex) ©*t££«!l£Lfc„ ^18 (c^-f 
J: 5 K, MIESK 1 ©£3ftflM£je 1 4 ©£Jf 3 Aa> 
b3 0A©<6HrtT*fc5i, S5ife^&-K#tt7. 9X1 
0 4 (A/m) £UhKft5r tasfr/i^o 
[0 3 3 5] HtFfSB 1 ©K3&«ttJi 1 4 
3 t ©#I-e^i^IS:ftofcftlc P tfitfs#< 
T*5<K Hffi0iJ-eW:5 8 (a t %) XhZ> 0 -©»J*f± 

!&*tttt»lfJi<ftoT^3 D r©fcfc, SME»I©R 
3£S&fflf 1 4 ©BSPasff< 4 9 -f^s t , £|g LJiv^ 
«^<ft5t#xf?ix. Hi 8lci5«i-|awS**>e>t 

[03 36] £jiK:#U WSBS& 1 OKim&m l 4 
3A«±3 0A«TfcR«i-Si:, ^m^S^-Sr^t 
<-Ct5©», S»M31KJ;oTSIl©S3fi«tt®l 4 
5E**«&fiLfi^f6 2©RM*ttJil 5*©IB]-C 

mitm^^^u, r©m^*£«ci4±ls©Kff©fflrtr- 

fc^ff^ 1 ©S^tt® 1 4 ©Bff^lgcJCbfcoTjer 
5t©fc#x.?>Jt5. *bTr©m^*fcfct-J;9, ^1 

©s^^tt* 1 4 <rm$.x\-i.fmwcmz. npt 
^i--5t>©t#x.e>n2>o 

[0 3 3 7] r©i5^*^W(;:*5V^T*#ft^^ 
B£#Sr^C$*5«-tt, El 7-CiftWLfc«fcPt-> ^ 

«jft»*lcifi^S3SaaEttlt»-C»*S*ifcff 2 ©saa 
ttS 1 5 £ 7 0 A«±-C^J$U HI 8 -CRW Lfc i 5 

k % *isa»fci3v^rB««EttJii:©#ffi-eifflE^«tB 

Sri»^-r-5fc*{cp t firtfs#< $ tifc^ 1 ©R^ttS 
1 4Sr3A^±3 0 A£JlTT*^-r-5i^^fo5o 
[0 3 38] r ©ig*, % 1 ©S^flSttS 1 4 <DmMZ 
3 At m2©S§aBSttSl 5©Kff*7 0 At-ftl 
tf, SS*B^'a*tt 7 . 9 X 1 0 4 (A/m) ^±{Cft 
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S£9MttttJf 4 ©BS¥£ 7 3 AfiJUb t R£ Lfc„ 

[0339] rwi^i-^M-ew:, K3&fi£tt/f4tf« 

[0 3 4 0J *fc**WCHt. £$a8&&S£f£KSP& 
(KMUlffi) K*3V>T, JB 1 coK&BStt^ l 4 iSg2<0 
£&8SittJl 1 5© 2/i^«J&Lfd§£-iC*5tt5S& 1 <DR 
mLtm^UtfLitt. (Hex) 
{COV>T^-<fc (1319) „ iRCIELfct^^ 

(H*«4) li^tLttt, T*»&, W16 : Ta 
(5 0) /yy-m&Ml : [N i so F e 20 (4 5) / 
Co (5) ]/*«tt«fMJl2 : Cu (2 5) /@!©8 
ttf3:[Co (20) /Ru (8) /Co (15)]/ 
IB1 ©SSSflSttl 1 4 : P t (x) Mn (100 _ x) (10)/ 
«2 0>£gUttttl : P t 50 Mn 50 (1 2 0-X) /fiW 
17 : Ta (30) &tt±ej»*0jMft21tiy**i> 

eHXtfP tMn^©Tf+*©R*HaSjWttr* 

U a t%-C$>5„ 

[034 1) 11 ©S&BSttJi l 4 oflj&tftSAft Stt 
(Hex) ©*#S*»|jeLfc. ftjsUMB! 

mtt. 20 o"x:u±-c2mm£k±(o^-cnotc 0 mi 
9 tc^-t x 5 i v>Rm$.&m 1 4op t Mi* 

5 3 a t %Sk± 6 5 a t %£JLT©ttfflrt-CfeS t , £ft 
fir^atlftt 7 . 9 X 1 0 4 (A/m) fiLbfcfc* £ * # 

[0 3 4 2] ttrfEm 1 £>K3£fl£tt^ 1 4 (OP 1*2*5 3 
a t%~6 5 a t %tf>$EfflrtT?* ft£&*§£-fl&#£ 
££#•53*1*, ±BttHrtt?*>*i:*l®R3M«!MI 

1 4 1 ssatt® 3 toffffifcaaww^jRafc-t-a 

[0 34 3] fcfc LmfiSP t *;JS6 5 a t °/o£lLt-S:jBx. 



ioti i ©K&B&tt/i \4tw,2 fDRwmm 1 5 1 

©5S6B*ttJ§ 1 4®W?fflP t ftl2&tt&Sg)£iB-ti: 

[0 3 4 4] *fcP ti4-55 (a t %) £JUh6 0 (a 
t%) StTfc-fJU*, *0*#*28fcltfMUl*#6*t 
5r.ids*?a>*), Af*:WtHil 1. 8 5X1 o 4 (A/ 
m) «±©X&*S£«#£#Si£a 5 -?tS. IfcPt 
4*5 3 a t%i9 t>/h$ <"f-S £3fi«teJi4©& 
^^#B£»ttB3©**^fcffi<5<fc*fc:, ffffi 
**BE^*WBfc Lfc < < , SElMS-&«#*s^* <6ot 

[0345] jjcK*38iiT?»i, tmmg (mamm x. 

(Hex) ^SlISLfco 

[034 6] mufrwm&m*&ft<»&m<ntt'g.TkTj-m 

m*. ±Bbfc»fc«l*V^b3fclRICTf*)S. r<on 
H-CHt, MGKttfltttJI 4 * H^ffttJI 3 ±.Ki&Wtf- 6 
RUc* P tMn^^Sftfci'-yy hSrJMKU 

*t Bfjias^ait* 4 Lfc„ irias^iKi4S 4 © 

.iE*MI!l©ffij5#-CH:P t ^MnsjiiioTV^fc. 
[0 3 4 7] Jt«fi|5 t LT, Rmmms 0±#(D®. 
t M M n^b Ufc. **SIWB 

tttfctfl 1 ft v> L 4 i n ct?*>a. 
[0348] ±12©H;!fc0!l 5 t Jttttt 5 ©«■•$■ VT'A'*' 

*©5IW**fc* 2 IE*-*". **J*Ma31H:» 2 0 0t£l 

[0 3 4 9] 
[^2] 
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Jt8085 








Hex* 


1&43X10 4 (A/m) 


8.37X10* (A/m) 




&4 % 


ai % 









[0 3 5 0] *2©[»«ttJlto|^ffi]fliK*i-J:5 

fc. 5 ©*§£•(*, 4 £ HiSKttS 3 t 

<Djmmm±#9t&&Mifi» < # o -c*5 >? . jttsctt 5 © 

1 5 (Dm&iat^z tm< <joti^. 

[0 3 5 1] *fc«#SM:* (AMR) fctt. Hi6W5 

[0 3 5 2] IHM5£JtKffl5©:A;t&feX£tt, ft 
&tt5Kttr**&ifU&6ttJ|l (Hex) (4JtSfct5!l5©£ 

*Hte^©il&2«te*oTV*«£-e*>$. 
[0 3 5 3] r©J:5K:JWt«5l!:i3V^T*#42aa)WS 



-C»«HaS3ftfl£tte 4 ©j!flJ&Jfc»4 P 1 58 M n 42 tPtl 

fc^r*a«tt*ilij*K:ifiv^#ll©*«£*i&» 

[0 3 5 4] ftfc^SSWCW:, v^^Sr^Tyi^ev 

smtca^xm 1 ©shafts uti 2 ©k%mn£ji 
1 5©«s«iigi;L/c^a- (iafe«fi6) loeKaiat 

# (Hex) ^rSJ^bfco 



11 5 : P t S0 Mn S0 (8 3) /» 1 ©KMttttJI 1 

4 : P t 58 Mn 42 (7) /@£8£ttJi 3 : [Co (1 
5) /Ru (8) /Co (2 0) ]/*«tt«t»mUi2 : 
Cu (2 2) /7!)-lttil : Co (2 0) /#«£& 
4>WS2 : Cu (2 2) /@S«ttf3 : [Co (2 
0) /Ru (8) /Co (15) ]/jm©R»«ttl 
1 4 : P t S8 Mn 42 (7) /ft 2 ©KttftttJI : P t so 
Mn 60 (8 3) /«117 :Ta (10) 
0fc««6) IHftjft£ LTtt, TA»6, £&J8ttJl3 
0 : P t 50 Mn 50 ( 9 0) /HJ&MSJI3 : [Co (1 
5) /Ru (8) /Co (2 0) ]/»ttf|il]l2 : 
Cu (2 2) /7y-«il : Co (2 0) /*«tt 

: Cu (2 2) /iSW3 : [Co (2 
0) /Ru (8) /Co (1 5) ]/Slftti3 0 : 
Pt 6O Mn 6O (9 0)/ffil|7:Ta (10) m 
^»+©R*HJW***>L-C*5!K ¥#13;*-^* 
hn- A-Cfc^o *fcN i F e-^&RT/P tMn^© 

Tf**©*llw:ilij*Jt«:*u at%-e$>5 0 

[0 3 55] ±|H©HJfi«»l 6 t itmm 6 ©«-1M/:/;Hfc 

^©n»fe*sr^3ic^-r„ ^jo^a^ 2ootK 

[0 3 56] 
[«?3] 
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^3 















Hoc* 


15.96X10 4 (A/m) 


1059X10* (A/m) 




140 % 


134 « 


Pftfa©*Sf8 


(Pt50-Mn50)£ 





[ 0 3 5 7 ] * 3 ©[3£S£teJi t W#B]fflB(-^-t i 5 
fc, JUStS) 6 ©*§£■«, £&B&t?U§4fcBS8Sffi§3i: 

SOfc«6©»^lcJt'<6i:a<*oTV^. 
[0 3 5 8] *fc*fflS«fl:* (AMR) (Cf4 % SUM 6 

[ 0 3 5 9 J gttfl 6 t JttfcfliJ 6 ©** ftffiS^tt, $ 
)M6Kttl?S£&tir£tt» (Hex) 6 Kit 

[0 3 6 0] roi5K:jlll!W6K:i3V^-c>c*4SJl(ttS 
5 r t » AtflMrfBB^ttttW 3 l ©SSSiKttJl l 4 

JH-v^aSttfciwft© 4 * 2 ©£$H8ttS 1 5 *i 

[03 6 1] RfcaWgWCtt. 0 4 TrtMi Lfcf*- K w 

K -f 2 2 t co#ffi5r^S-a-«ffiic LfciM'TVw 
(&*«7, 8) «r2S9USftU »9©2fHH©-tn' 
TVw (Jtttfl7, 8) H&ISV-KW-Y2 2 fcofl. 

js^rsssiMt^'aw (Hex) Rxm&mm (am 

R) ^£Sy£Lfc H1KM7, 8(c*J(tSK«fiEf404 
Jfc«M7, 8IC*3Jj-5^S^tt. 1212 1 

mmmi) ltk, r^h. t&mg ■. Ta 

(5 0) /is— KW+22 : N i 8 „Fe 20 ( 3 0)/ 
R&M&M 4 OR 3 ©R&fi£ttJi 2 5 : P t 58 Mn 
42 (10) /» 2 ORSIfltttJi 2 4 :Pt so Mn 50 (1 
0 0) /ff 1 ©S&iKttJI 2 3 : P t 58 Mn 42 ( 1 
0) ]/@SSfii3[Co (15) /Ru (8) /Co 



•58' 



(2 0) ]/#att^W«2 : Cu (2 2) /7j-« 
ttil[Co (5) /N i so F e 20 (4 5) ]/&SS 
7 : Ta (3 0) 

(SUM 8) Wttt^ Td>fe> T*SJg6 : Ta 
(5 0) /">-KKt2 2 : N i 60 Fe 10 Cr 30 (3 

o) /Emm&M4m3<DRwmtm2 5 •. 

n 42 (10) /%2<T>Rmm&M2 \ : Pt 50 r 
50 (1 OO)-/ftl0>KaMttt£Jl2 3 : P t S8 Mn 
42 (10) ]/Mtti3[Co (15) /Ru (8) 
/Co (2 0) ]/#BSttf>MB2 : Cu (2 2) /y 
!)-Ittil[Co (5) /Ni 80 Fe 20 ( 4 5) ]/« 
S17 :Ta (3 0) 
ttt&0lJ7) «atB, T*»b» Ttf!®6 : Ta 
(50) /i/—YUy(^2 2 : Ni 80 Fe 20 ( 30) / 
£&8Sttg3 1 : P t so Mn 50 (1 2 0) /HfittttJI 
3[Co (15) /Ru (8) /Co (20) ]/#fi£tt 
*HJI2 : Cu (2 2) /7V-m&mi [Co (5) 
/Ni 80 Fe 20 (4 5) ]/fiH»i7 : Ta (3 0) 
dtttM8) «tUij:, T*»b, T«SS6 : Ta 
(5 0) /V-KKt2 2 : N i 60 Fe 10 Cr 30 (3 
0) /S3S«tt«3 1 : P t 50 Mn so (12 0) /@5£ 
*ttJi3[Co (15) /Ru (8) /Co (20) ]/ 
«TOI2 :Cu (2 2) /7!)-SSttSl[Co 
(5)/Ni 80 Fe 20 ( 4 5) ]/«lf7:Ta (3 

o) «*5±iasai«p©scm»MB?**fcL-c*st», imt 

hn— A-C&So *fcN i F e-g'&.&.tfP t 
Mn-&&©Ttt£ ©&#»*)&&&& at%tfc 

-So 

[0 3 6 2] iaaRSiji-r^snfc^-tJ-v^fc^ 

Lfclfc, SMBaftltU-rSEiMS^aMP- (Hex) JWffi 

tjaEft* (amr) zfzwfeLtc *©iaws***4 

l^-fo **5^«affifi» 2 0 0t£l±f 2ffl£l±0* 

[0 3 6 3] 
[*4] 
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S§ Q 
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f Ml 
-s. *W o 
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V© 



-„ 

*PS?59 



© 



S P 

e? © 



is© . 

1 



•R -> 

IS* 
Q 6 



.X-K 



g© . 
^•S-K 



© 



7, 8&U%!S$i|7, 8^T^C-e& 

4*fll3S*»e>ri6D, U^t^ffit¥tT**[RJ{c: (11 
1) E#«teEfil SavC^S. rofcfcmJfBv'-KW 

■Cro#^t>*fc#tS^|p]t (111) B*s»feElRlb, 

[0 3 65] fcSiUJSW 7 (Cit^THJfi^l 8 (Dfi&ISSi 
< » * tzVmm 7 K Jt^t Jt$SE0il 8 (Djjtf 

tt, 2#N isoFe^b^S^tjg 



'2 2Wltft gi[tttt<. 
— %MW 8 &U«ttl!E« 8 "Ctt, Hm->— KW 2 
2^ N i 60 F e 10 C r 30 -C^J5gJ tl^BHUrCC r Sr^JO 
Lfcifi^-e*)5fc*{C N BJrlEv'— Ku-<-y2 2©Jt®tft 

[036 6] HiS^J 7 RTfUcMM 7 ^HJtfi^tiWfiV^ 

i (c x <o ± i/*mmmm*s- v -v 2 2 tct>^«E-r 

^*<, J;o-Clllfe^8Sl^tt^8cO*-j!iS, ^16^17 

[0 3 6 7] mz.&&%H&mmz^rm.w-rz>k, m 
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m 3 <D&&m\m 2 5rv% 1 <o^m^m 2 3 ©#& 
[0368] r ©srimuc x 9 , 

tot>5/- K i^f 2 2 K&8SttJi©B£«B;tt/§ 3 1 
©JH5*E»ll©Kfc:#ritU L^iJffllEv—KW-f 
2 2 ftHqfflS-etfcfitFl;©** r. t t?, 

jia!»»Ki3v>r3jMi"e»*u, ntrffi3jiK©5*>, 

a^ttttJI 3 tc^-rSB 1 ©KBttttJI 2 3»tf'>- K 
l~f -V 2 2 K1fe-fZ>m 3 ©S&BSttJf 25©Pt 
< L"Cx ffilBBftttttJI 3 Rt^>- KWt2 2iO* 
flB-e#*£tt«*«fc» *fc«nE»iatf»3©R«* 
ttf23, 2 5lflt::£j£$*lSft2©£afeM£Jl2 4 

HM&str i o r ^ftawtHJ^ baBij^f-taoB 

&*S£-BS# (Hex) 5rlRj±^-&5r t^pIt6T?$)5„ 
[0 3 6 9] fcl3ffir£$ 1 Rt«ff 3 OK9ftttttS 2 3 , 

2 5<7>^&tm/£tt;<D$Effl8:, ±lELfc01 8&tf0 
l 9©SOfcB*i:lRl«R:, 3A£l±3 0AKTtJ)t), 
P t MiP 5 3 a t %£JLh 6 5 a t %EAT-Cfc5 r. t 
*Ll\, *fcBiJfBSg2©K&B£ttJf 2 4©^»H:, il 
7 ©sistigm t 7 0 AfiJl±-e& 5 r t aw* t 

[0 3 7 0] 

»ain?B\ K&88ttJltt> tc^X <fc£LXHU P 
t, Pd, I r, Rh, Ru, Os©5*>H*fcli2 

©*■?%©«:*#, MHWSJMfciSja* 5 K Lfc#orJt 
SO'>4< tt>-»»» ftoTi^ So 

[0371] rofc«>*aiW'cmiMa3aK:j:oTawfc 

[0 3 7 2] tftfflBtlt. «nE*S©**< it- 

sbt\ fc&m&m t mfem&m t ©*?-jeibs**fco -c 
[0 3 73] ±Bufcsnas«-Rtt»»K3ettK«n, 



[0ffi©ffi*fctfc93] 

[0 1 ] #3§9!©S8 1 3fe*»«©*»^A'^ trvArt'^ 

0, 

[0 2] *%H(c&r*£SUBK©rimiff (*M&9ftT) 
©«St**-«JI*H, 

[13] gi2 K^-rftMKHM&a&jK ufc^wtfFisei 

^^©«jgSr^i-m^Hl, 

[04] V-KWir*flivyfc**Wfcfctt6««ll© 

atams ammm ©«ss**t«*H, 

[0 5] El4tc:^-t-»eK{c^*Q ! SS:JStfc^©«FE8f 
Jl«©«3!t*:*t«3SH, 

[El 6] *»W©»23Wt»«©5'^^A'^try/<A'7 r 
S!««6tl^**?-©*3ft«:AB Sffi«>£> ji,fc»rffi 
0, 

[0 7] *^M©^3lli£^jS©~>v^^bf>-/^^ 

0, 

[0 8 ] #3§^©Si¥ 4 SIJfeJBflg©^^* f^VV^ 
ffl««fi«3MMrf-©«je*AB SBS«i»6 
0, 

[0 9] ^^©msH^ffiw^T^t-^vw^ 

m. 

[010] f^7;«fy^I©llI©«IS 
©^5gSr*1-«S:0. 

[011] 010 ic^-rmmmcw^m^m \,tc&<Dm 

[01 2] KH'tSrffl^fcfar/wf^;^ 
ffl©«li«©*l«Bt©1IIJS*«r«*H» 

[013] 01 2\z^i-mmmizmm&MLtc&<Dift 

B«Mt©«3S«r*1UKH, 
[014] *^W©^6HiS^ffi©AMRS!^«^ 
jMt?©W£frAB SiBtta>&AfctfiBBU 

[015] *«n©il$7 3|t]K«ffi©AMRattftfi^ 
^^©WJSSrAB SSft^&AfcWSB, 
[016] #»W&J8tf6»lttMS^y K (ftt^y 

K) ©«3t^-flfB^»fffi0> 

[017] S9ftttttJI«rlBl©SttttttJ|j:tlS2©Stt 

aEttJn?»*Lfc»^©, ttsassistttJi© v-fi/m 

Wt. (Hex) t©MffiSr^-f-^7 7, 

[018] £gn&t£je&$ i ©s^estta tig 2 ©s^ 

t. SlftBf^aW (Hex) i:©BB«**i-^97. 
[019] S3Sl«SttS*mi©S3*fiSttSi:S2©S^ 

atts-c^fiK rnmm i ©s^estts * p t x m n 



-33- 



100 _ x T«Lfc3§-£WP t* (X) ttrntH-frMW 6 roam 

(He x) t<Dmm*^-t?yy. 7 warn 

m.Vi^^(omm^i-m^.m, 14, 23 

[021] Wm^*^;^?)^ \fy*tv7Wm$. l 5 . 

ffiSBMUIHF-fcS'- KW •Yftfflv^«Jt**-rt^C: 1 6 . 

EL 17. 

[«F#ORW] 1 8 

1 7»;-«tti 19 

2 #a£ttfmfl 20 

3 @je«ttS 2 2 

4 £&&&J1 2 5 

5 />— Y/UT*M 4 2 



2 4 f2©EiH4i 
2 1 x^^fiy-^T^I 
2 6 Igi^A 
tfcf&ttJl (S ALU) 
#fi£t£S (SHUNTS) 
ttft&ttJI (MRS) 



[01] 



[02] 



03] 
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[g|6] 



[138] 




[012] 



[Bl 3] 



[02 1] 
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[Hi 9] 



H19 

1&75X 10 4 i , 




miaj^B&lBCPt.i&^aptftx fatx) 



(72) #w (72)^^# 

F^— 5D034 BA04 BA05 BA21 CA08 DA07 
5E049 AA04 AA07 AA09 ACOO AC05 
BA12 CB02 DB12 DB14 



